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ON THE COVER: The five groups of field-grown nursery plants 
studied in this project: center-shade trees (Acer rubrum); 
clockwise from upper left-slow-growing evergreens (Taxus), 
deciduous shrubs (Viburnum), rapid-growing evergreens (Juniperus), 
and ornamental trees (Malus). 
All publications of the Ohio Agricultural Research and Development Center and other state 
agricultural experiment stations are available to all on a nondiscriminatory basis without regard to 
race, color, national origin, sex, handicap, or religious affiliation. 
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the cooperating stations. It is suggested that copies be requested from one source 
only. Requests from outside the cooperating states should be addressed to the pub-
lishing station, Mailing Room, Ohio Agricultural Research and Development Center, 
Wooster, OH 44691-6900. 
Participating States or Agencies Experiment Station Directors 
Alabama..... . ......... . . . . . . . . . G. S. Buchanan 
Arkansas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. E. Laferney 
Florida . . . . . . . . . . . . . . . . . . . . . . (Acting) V. G. Perry 
Georgia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. W. Donoho, Jr. 
Illinois. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. A. Holt 
Kentucky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ C. E. Barnhart 
Louisiana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. 0. Little 
Mississippi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... R. R. Foil 
Missouri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... R. L. Mitchell 
New York . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. R. Scott 
North Carolina ..................................... D. F. Bateman 
Ohio ........................................... F. E. Hutchinson 
Oregon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... (Acting) R. E. Witters 
Pennsylvania . . . . . . . . . . . . . . . . . ............... (Acting) W. W. Hinish 
Tennessee ......................................... D. M. Gossett 
Tennessee Valley Authority 
Division of Agricultural Development .................... 0. P. Engelsted 
Director 
Members of the technical committee included: 
State Agricultural Experiment Stations 
F. B. Perry, Jr. .......................................... Alabama 
A. E. Einert ............................................ Arkansas 
Cecil N. Smith and Dennis McConnell .......................... Florida 
F. W. Williams and J. H. Tinga ............................... Georgia 
David J. Williams .......................................... Illinois 
Robert McNiel and Forrest Stegelin .......................... Kentucky 
Warren A. Meadows and Roger Hinson ....................... Louisiana 
Travis D. Phillips and Adolph J. Laiche ...................... Mississippi 
Dana Goodrich and George L. Good ......................... New York 
Reed D. Taylor and Elton M. Smith .............................. Ohio 
James L. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Oregon 
David J. Beattie ...................................... Pennsylvania 
M. B. Badenhop ....................................... Tennessee 
U.S. Department of Agriculture 
Roland R. Robinson ................. Cooperative State Research Service 
Other 
W. Joe Free .............................. Tennessee Valley Authority 
Administrative Advisor 
D. F. Bateman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . North Carolina 
Members of the manuscript subcommittee for the S-103 regional research pro-
ject technical committee included: James L. Green of Oregon, chairman; George L. 
Good, New York; and Travis D. Phillips, Mississippi. 
State Experiment Station personnel contributing to this report included: David J. 
Williams, Illinois; Travis D. Phillips, Mississippi, Reed D. Taylor, Elton M. Smith, and 
David E. Hahn, Ohio; David J. Beattie, Pennsylvania; and M. B. Badenhop, Ten-
nessee. 
ABSTRACT 
The objective of this study was to identify the resources and costs associated with 
two model field nurseries differentiated by size. For each of the two nursery sizes, 
production systems representative of five groups of field-grown nursery plants dif-
ferentiated by cultural requirements were delineated. One plant species from each of 
the five delineated systems was chosen as representative of the group for specific 
production analysis. 
Total production costs per salable "B & B" plant by representative species in the 
50-acre nursery were $17.47 for slow-growing evergreens (Taxus), $12.51 for rapid 
growing evergreens (Juniperus), $12.00 for deciduous shrubs (Viburnum), $54.58 
for shade trees (Acer rubrum), and $36.82 for ornamental trees (Malus), with $20.34 
as average of all species. For the 200-acre nursery, comparable figures were $9.39 
for slow-growing evergreens (Taxus), $7.09 for rapid growing evergreens 
(Juniperus), $7.07 for deciduous shrubs (Viburnum), $35.61 for shade trees (Acer 
rubrum), and $24.73 for ornamental trees (Malus), with $12.43 as average of all 
groups. 
Fixed costs for all plant groups accounted for a greater proportion of total costs in 
the 50-acre nursery than in the 200-acre nursery, averaging 55o/o in the small nursery 
and 39% in the large. This is attributed to more efficient use of buildings, ma-
chinery, and equipment in the large nursery. Based on the technology budgeted, it 
would take a nursery of at least 200 acres to use the modern facilities and equipment 
in an economically efficient manner. 
Cost differences among species were caused primarily by space requirements, 
length of the production cycle, cost of liners, and harvest labor requirements. Calcu-
lations were based on 1985 prices. 
Agricultural Experiment Stations of 
Alabama, Arkansas, Florida, Georgia, Illinois, Kentucky, 
Louisiana, Mississippi, Missouri, New York, North Carolina, Ohio, 
Oregon, Pennsylvania, and Tennessee, in addition to TVA and USDA, cooperating 
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INTRODUCTION 
To make more informed decisions as to whether to 
enter, leave, or expand field production, nurserymen re-
quire production, marketing, and financial informa-
tion. In this bulletin, cost models for production of 
crops representing five categories of field-grown pro-
duction schemes and two sizes of nurseries in USDA 
Plant Hardiness Zones 5 and 6 (Fig. 1) are developed. 
Physical coefficients are included so the information 
can be readily updated and so individual nurserymen 
can use the models as standards against which to com-
pare their own or planned operations. Information de-
rived should provide a basis for decision-making for 
those evaluating the profitability of establishing a new 
field nursery, expanding an existing field nursery, or 
shifting from field production to container production. 
Nurserymen throughout the United States have been 
gradually shifting from field to container production 
for many species of plants (12). Large companies and 
many individual nurserymen who traditionally have 
produced field-grown stock have diversified operations 
by shifting part of their production to container-grown 
plants. Containers allow greater flexibility in produc-
tion and marketing, and at least in some cases, are less 
expensive than field production (12). On the other hand, 
risk is reduced when plants are grown in the field. Field-
grown plants have greater buffering against variations 
in moisture, nutrients, and temperature. When sub-
jected to conditions which would kill or severely damage 
container-grown plants with no overwintering protec-
tion field-grown plants will often survive with little 
dam'age. It is also easier to "hold over" field-gr~wn 
plants when market conditions are not favora~le .. F1eld 
production continues to account for the ma]onty of 
plants grown for the landscape. However, changes and 
competition in the industry make it imperative that nur-
serymen continually and systematically determine pro-
duction costs. 
Production cost models have recently been developed 
for several species of plants in the Southern and North 
Central regions of the U.S. (2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 
13, 14). Most of these models, while providing excellent 
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information for individual species, did not attempt to 
develop comprehensive models for complete nursery op-
erations. Taylor, et at. developed a comprehensive mod-
el applicable to Plant Hardiness Zone 6 for container-
grown crops representing five categories of container-
grown production schemes and two sizes of nurseries 
(14). Badenhop and Phillips (2) developed a similar 
study for field-grown crops in USDA Plant Hardiness 
Zones 7 and 8 representing five categories of field-
grown production schemes and two sizes of nurseries. 
Procedures and data developed by the two earlier com-
prehensive studies have proved useful and complement-
ary to this study. 
OBJECTIVES 
The general objective of this study was to develop the 
resources and costs associated with two model nurseries 
differentiated by size, including the delineation of repre-
sentative field production systems. Specific objectives 
were to: 
• Model a series of production systems which would 
accommodate a majority of the plant species being 
field-grown in USDA Plant Hardiness Zones 5 and 6. 
• Analyze the important species of plants commonly 
grown in the field in USDA Plant Hardiness Zones 
5 and 6, and assign each species to one of five desig-
nated groups based on similarities of growing and 
production requirements. 
• Choose one species from each of the five groups as 
representative of that group for detailed cost 
analysis. 
• Design physical facilities including land areas, land 
improvements, irrigation systems, buildings, ~nd 
machine and equipment components for two stzes 
of commercial field nurseries based on the model 
production systems. 
MATERIALS AND METHODS 
In the study, two model firms were synthesized using 
the conceptual framework of economic engineering 
wherein the "best proven practice" was included in each 
model. They were synthesized based on the North Cen-
tral region. If specific items were required (i.e., depth of 
the well), coefficients were based on the Columbus, 
Ohio, area. The complete model included developing an 
appropriate production cycle; schematic drawings of the 
physical layout, including buildings and irrigation sys-
tem; lists of equipment and other items; a complete se-
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quence by month and year of nursery operational steps 
beginning with land preparation and ending with load-
ing the finished product for wholesale distribution; and 
budgets for fixed and variable costs (12). 
Data for this study were obtained from wholesale 
nurseries and nursery suppliers in the North Central re-
gion during the late autumn and winter of 1984 and the 
spring of 1985. Price quotations obtained were for the 
1985 production season. The basic goals in synthesizing 
the production facilities (Figs. 2-5) were to minimize la-
bor expenses, flow and movement of plant material and 
equipment, maximize the number of salable plants, and 
allow future expansion. 
The model small nursery was 50 acres, with 40 acres 
of growing space and 10 acres of production facilities, 
holding area, field bed area, and roads. The large nur-
sery was 200 acres, with 175 acres of growing space and 
25 acres of production facilities, holding area, field bed 
area, and roads. Initial analysis for the small nursery 
showed that basic equipment needed for a modern small 
1742' 
~ 
I 
A I 
nursery could support a much larger operation. It wa~ 
ascertained that it would take a field nursery of at least 
200 acres to use modern facilities and equipment in an 
economically efficient manner. 
Physical Plant and Equipment 
Assumptions 
Assumptions about the physical facilities and equip· 
ment can greatly affect its cost and thereby the cost pe1 
salable plant. All items a nursery would typically requin 
were included; thus, the physical plant is probably mor~ 
elaborate than that of many nurseries. A nurserymar 
can easily eliminate or reduce items as required. How 
ever, it would require substantial effort to do the analy 
sis on his own if they were not included. 
Both model nurseries were designed (Figs. 2-5) for fu 
ture expansion. For example, the 50-acre nursery has l 
centrally located shipping and "order building" arel 
for four semitractor loads of plant material surroundec 
X· -X---- v ____ - -- ~-- -- .._x._ 1-- _.x_ ..X 1250' I 
B I 
I 
c 
A. Growing plots (20) 1 00' x 435.6' (1 acre) 
B. Growing plots (20) 116.2' x 375' (1 acre) 
C. Production facilities, holding area, and field-bed area, 580' x 750' 
X. Denotes placement of water hydrants for irrigation 
6" PVC pipe - -- - --
8"PVCpipe---
FIG. 2.--Schematic Drawing of 50-Acre Field Nursery, USDA Plant Hardiness 
Zones 5 and 6. 
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by growing area {Figs. 2 and 3}. Thus, expansion can oc-
cur with a minimum of disruption. If growing space was 
greatly expanded {to 200 acres}, the central area could 
be easily expanded without affecting "permanent'' fa-
cilities. Specific components for both sizes of nurseries 
are itemized in Tables 1 and 1 a. 
The same buildings, and to a lesser degree, machinery 
and equipment needed for the SO-acre nursery are also 
satisfactory for the 200-acre one. Most of the machinery 
and equipment, even in the large nursery, is under-used 
but must be available when needed. 
Some specific assumptions which add substantially to 
a "stripped down" facility are as follows: 
Self-sufficiency. It was assumed that each model nur-
sery would be self-sufficient except for tree "lining-
out" stock. Full costs of required facilities and equip-
ment were assigned to the model nurseries in this study. 
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These costs would have been lower if it was assumed 
that the facilities and equipment were shared with other 
enterprises. For example, many field nurseries would 
also have container-grown plants, with buildings, ma-
chinery, and equipment being shared between opera-
tions. 
Site. Land modification costs could be reduced if the 
nursery were located on gravelly or sandy soil with good 
natural drainage. Locating near an open water source 
could reduce or eliminate the need for a well. 
Expansion. Provision was made for expansion, espe-
cially for the SO-acre nursery. It became obvious very 
quickly in the analysis that basic buildings, machinery, 
and equipment needed for effective operation of the 
SO-acre nursery were adequate for a much larger system. 
To provide for expansion, a larger irrigation pump, 
larger well casing diameter, larger in-ground water 
Scale: 
0 200 
Drainage tile, 30": • - • - • 
Water main, 8" PVC:---
Water main, 6" PVC: - - - - -
Water main, 4" PVC:--- - -- --
Above-ground irri- • • • • • • • • • • ••• • 
gation pipe, 3" 
aluminum 
A. Polyhouse structures, 4-1/2 each (20' x 200') = 18,000 sq ft = 0.41 acre 
A'. Propagation house, 1/2 each (20' x 200') = 2,000 sq ft = 0.05 acre 
B. Supply shed, machinery storage, machine shop (40' x 100') 
Office and restrooms (20' x 40') 
C. Pond (80' x 220' x 14' depth), pump house (10' x 10') 
D. Shipping area (100' x 200') 
E. Holding area (1 00' x 200') = 20,000 sq ft = 0.46 acre. 
F. Liner bed area, 2 each (125' x 330') = 82,500 sq ft = 1.89 acres 
Total acreage, 450' x 750' = 337,500 sq ft = 7.75 acres 
FIG. 3.--Schematic Drawing of 50-Acre Field Nursery's Production Facilities, Holding 
Area, and Field-Bed Area, USDA Plant Hardiness Zones 5 and 6. (Detail of Area C of Figure 2.) 
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A. Growing plots (131) 100.0' x 435.6' (1 acre) 
B. Growing plots ( 32) 108.9' x 400.0' (1 acre) 
C. Growing plots ( 16) 1 08.9' x 300.0' (3/4 acre) 
D. Production facilities, holding area, and field-bed area, 870' x 1200' (Note: 1 acre from this area 
was used as a growing plot.) 
X. Denotes placement of water hydrants for irrigation 
8" PVC pipe - - -
FIG. 4.--Schematic Drawing of 200-Acre Field Nursery, USDA Plant Hardiness Zones 
5 and 6. 
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mains, and a more powerful traveler irrigation gun were 
provided than might have been necessary for the 50-acre 
nursery if expansion was not contemplated. The 50-acre 
nursery, as engineered, could be expanded to at least 
200 acres with little addition of facilities or equipment. 
While expansion was also provided for the larger nur-
sery, it was much less than for the small. It was felt that 
if the 200-acre nursery was to get much larger, it would 
start running into other "limiting factors" much faster 
than in the case of the 50-acre nursery. Different ex-
pandability factors for the two sizes of nurseries build 
some bias into the analysis favoring the 200-acre nursery 
when comparing costs per salable plant between the two 
sizes. 
Machinery and Equipment. Purchase of new machin-
ery and equipment was assumed for the model nurseries 
to achieve true replacement costs. Many nurserymen, 
however, may choose to buy used equipment, rent 
equipment, or time-share some expensive items with 
other nurseries. 
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0 200 
Drainage tile, 30": ·-·-· 
Water main, 8" PVC: ---
Water main, 6" PVC: ------
Water main, 4" PVC: ----- ---
Above-ground irri- ·• ••••• • • ·•• · -· 
gation pipe, 3" 
aluminum 
1200' 
A. Polyhouse structure, 20 each (20' x 200') = 80,000 sq ft = 1.84 acres 
A'. Propagation house, 1 each (20' x 200') = 4,000 sq ft = .09 acre 
B. Supply shed, machinery storage, machine shop (40' x 1 00') 
Office and restrooms (20' x 40') 
C. Pond (80' x 220' x 14' depth), pump house (10' x 10') 
D. Shipping area (10 semitruck loads) 
E. Holding area (240' x 280') and (200' x 64') = 80,000 sq ft = 1.84 acres 
F. Liner bed area, 9 each (100' x 330') = 297,000 sq ft = 6.82 acres 
Total acreage, 870' x 1200' = 1 ,044,000 sq ft = 23.97 acres 
Fig. 5.--Schematic Drawing of 200-Acre Field Nursery's Production Facilities, Holding 
Area, and Field-Bed Area, USDA Plant Hardiness Zones 5 and 6. (Detail of Area D of Figure 4.) 
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TABLE 1.-Capital Requirements for a 50-Acre* Field Nursery, USDA Plant Hardiness Zones 5 and 6, 1985. 
Useful Cost per Total Percent 
Life Unit Cost of Total 
Item Descriptiont Unit (yr) Quantity ($) ($) Cost 
Land Ur;:mproved iand acre 50 2 GOO 100,000 16 
+Improvements Grad:ng U;ng gravei1rg pona 20 115,156 19 
Subtotal 215,156 35 
Bu1ldmgs 
Off1ce and restrooms 20' /- 40 sq ft 20 800 o-·~J 28000 5 
P'1ant and supply storage 40 X 50 sq ft 20 2000 20 40,000 6 
Machinery storage and shop 40 X 50 sq ft 20 2 000 20 40,000 7 
Polyhouse structures 200' X 20' each 10 5 2 761 13,805 2 
Subtotal 121,805 20 
Machmery and EqUipment 
Tractor, 100 hp 1 00 hp, d:esei fuel each 10 1 28.278 28,278 5 
Tractor, 34 hp 34 lrp. gas fuel each 10 2 14.504 29,008 5 
Articulated 4-wheel dr:ve loader Sw1nger 320-llft capac1ty = 3,000 lb each 10 1 38,000 38,000 6 
Tree spade 530P handles 20", 22", and 24" + I 1ft pads each 2 8,490 8,490 1 
Forks For front-end loaders each 10 1100 1,100 + 
Plow 3-14 1nch plows each 10 2,616 2,616 t 
D1sk 8' w1de each 10 3,900 3,900 1 
Harrow 10' w1de each 10 650 650 + 
Cult1mulcher-bed area 10' w1de each 10 3,800 3,800 1 
Sprayng (boom sprayer) 1 00" gallon tank w1th 7' and 1 0' booms each 7 1,407 1,407 :j: 
Transplanter, 3-row 3-20" row bed transplanter each 10 7,500 7,500 1 
Transplanter, 1-row Tree planter each 10 5,000 5,000 1 
Permanent 1rr1gat1on/well pump 1 00 hp electnc pump each 20 36,396 36,396 6 
In-ground 1rr1gat1on/bed area PVC pipe/valves 20 11,064 11,064 2 
Above-ground Irrigation/bed area Alum1num pipe/valves/spnnkler heads 5 1,829 1,829 + 
In-ground 1rngat1on storage/holdmg PVC p1pe/valves 20 6,904 6,904 1 
Above-ground Jmgat1on storage/holding Alum1num p1pe/valves/spnnkler heads 5 2,405 2,405 :j: 
Traveler gun-f1eld 1rngat1on 450-500 gallons per mmute 10 22,000 22,000 4 
Portable 1rr1gat1on pump (emergency) 40 hp P T 0 1rngat1on pump/foot valve each 10 425 425 t 
A1rblast sprayer Myer-300 gallon h1gh pressure on tra1ler each 7 1 3,600 3,600 1 
Fert1l1zer Injector 26-gallon Injector-bed use each 5 2 858 1,716 t 
Transplanter, 2-row 2-42/48" row f1eld transplanter each 10 1 5,600 5,600 1 
U-Biade-f1eld 1 8" for undercuttmg each 5 240 240 :j: 
Undercutter-bed Bed undercutter, 50" blade, I 1ft t1nes each 7 285 285 :j: 
Fertilizer s1dedresser 2-row s1dedresser each 10 1,000 1,000 t 
Cultivator, 2 row 2-row field cultivator each 7 1,700 1,700 t 
Wagon 4-wheel, farm wagon each 10 4 1,978 7,912 1 
Cultivator, 3-row 3-row bed cultivator each 7 1 2,250 2,250 :j: 
Truck 1 /2-ton pickup truck each 5 1 13,485 13,485 2 
Pallets Wooden each 2 181 12 2,172 :j: 
Hand tools M 1scellaneous sets 5 20 100 2,000 :j: 
Seeder Broadcast seeder 10 1 175 175 t 
Mower 7'-3-blade mower 10 1 2,283 2,283 :j: 
Flatbed truck*' 24' flatbed, gas fuel 5 1/2 42,000 21,000 3 
Heating system tor progagation 
Gas-fired umt heater-Modine 200,000 BTU (input) each 10 1,104 1,104 :j: 
Fan jet Acme each 10 103 103 :j: 
Thermostat Two-stage each 10 44 44 :j: 
Set-up for propane** Ventilator, regulator, etc. each 10 100 100 :j: 
Set-up for heating system Plywood, braces. bolts, etc. each 10 100 100 :j: 
Other propagation materials 
Misting system Mist-a-matic each 2 3 249 747 :j: 
Pipe and nozzles For misting system 2 1 300 300 :j: 
Treated boards 5/ 4" x 8" x variable length foot 2 330 074 244 :j: 
Heating cable PropagatiOn foot 2 900 035 315 t 
Subtotal 279,247 45 
TOTAL 616,208 100 
*Total nursery= 50 acres, w1th 40 acres of growing space and 1 0 acres in production facilities, holding and field bed area, roads, etc. 
tFor details on 1nd1VIdual1tems, see the followmg tables: land Improvements-Table 2; polyhouse construction-Table 3, overall irngat1on system· 
Table 4; 1rngat1on for w1nter storage and hold1ng area-Table 4a, Irrigation for bed and f1eld-Table 4b, well and electric pump-Table 4c. 
:j:Less than one-half of 1 %. 
**One-half the cost of a flatbed truck was budgeted for the small nursery's field product1on. 
ttPropane tanks, connectors, etc. w111 be leased from the company supplying propane. 
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TABLE 1a.-Capital Requirements for a 200-Acre* Field Nursery, USDA Plant Hardiness Zones 5 and 6, 1985. 
Useful Cost per Total Percent 
Life Unit Cost of Total 
Item Descrlptiont Unit (yr) Quantity ($) {$) Cost 
Land U:Hmproved ~and acre 200 2,000 400,000 29 
+Improvements Gradmg, t:l1ng, gravel;ng, pond 20 284,210 21 
Subtotal 684,210 50 
Buildings 
Off1ce and restrooms 20' X 40' sq ft 20 800 35 28,000 2 
Plant and supply storage 40' X 50' sq ft 20 2,000 20 40,000 3 
Mac'l;nery storage and shop 40' X 50' sq ft 20 2,000 20 40,000 3 
Poiyhouse struc:ures 200' X 20' each 10 21 2,761 57,981 4 
Subtotal 165.981 12 
Machinery and Equipment 
Tractor, 1 00 hp 1 00 hp, d1ese! fuel each 10 28,278 28.278 2 
Tractor. 60 hp 60 hp d1esel fuel each 10 20,419 20,419 
Tractor, 34 hp 34 hp, gas fuel each 10 4 14,504 58,016 4 
Articulated 4-wheel dr;ve loader Swinger 220-llft capac1ty = 2,000 lb each 10 2 25,000 50,000 4 
Articulated 4-wheel dnve loader Sw;nger 320-lift capac;ty = 3,000 ib each 10 2 38,000 76,000 6 
Tree spade 530P handles 20", 22", and 24" +lift pads each 2 2 8,490 16,980 1 
Forks For front-end loaders each 10 4 1,100 4,400 :j: 
Plow 3-14" plows each 10 2,616 2.616 :j: 
DISk 8' wide each 10 3,900 3,900 :j: 
Harrow 1 0' wide each 10 650 650 :j: 
Cultimulcher-bed area 10' wide each 10 3,800 3,800 :j: 
Sprayrig (boom sprayer) 1 DO-gallon tank w1th 7' and 1 0' booms each 7 1,407 1,407 :j: 
Transplanter, 3-row 3-20" row bed transplanter each 10 7,500 7,500 1 
Transplanter, 1-row Tree planter each 10 5,000 5,000 :j: 
Permanent Irrigation/well pump 1 00 hp electnc pump each 20 36,396 36,396 3 
In-ground irngation/bed area PVC pipe/valves 20 34,606 34,606 3 
Above-ground 1rngation/bed area Aluminum pipe/valves/ spnnkler heads 5 4,347 4,347 :j: 
In-ground irrigation storage/holding PVC pipe/valves 20 17,959 17,959 1 
Above-ground irrigation storage/ holding Aluminum pipe/valves/sprinkler heads 5 8,286 8,286 1 
Traveler gun-field irrigation 450-500 gallons per minute 10 1 22,000 22,000 2 
Portable irrigation pump 40 hp PT.O. Irrigation pump/foot valve each 10 1 425 425 :j: 
Airblast sprayer Myer-300 gallon high pressure on trailer each 7 1 3,600 3,600 :j: 
Fertilizer injector 26-gallon injector each 5 2 858 1,716 :j: 
Transplanter, 2-row 2-42/ 48" row field transplanter each 10 1 5,600 5,600 :j: 
U-Biade-field 18" for undercutting each 5 1 240 240 :j: 
Undercutter-bed Bed undercutter, 50" blade, lift tines each 7 1 285 285 :j: 
Fertilizer sidedresser 2-row sidedresser each 10 1 1,000 1,000 :j: 
Cultivator, 2-row 2-row field cultivator each 7 2 1,750 3,500 :j: 
Wagon 4-wheel, farm wagon each 10 8 1,978 15,824 1 
Cultivator, 3-row 3-row bed cultivator each 7 1 2,250 2,250 :j: 
Truck 1/2-ton pickup truck each 5 2 13,485 26,970 2 
Pallets Wooden each 2 482 12 5,784 :j: 
Hand tools Miscellaneous sets 5 76 100 7,600 1 
Seeder Broadcast seeder 10 1 175 175 :j: 
Mower 7' -3-blade mower 10 1 2,283 2,283 :j: 
Flatbed truck** 24' flatbed, gas fuel 5 1 42,000 42,000 3 
Heating system for progagation 
Gas-fired unit heater-Modine 200,000 BTU (input) each 10 2 1,104 2,208 :j: 
Fan jet Acme each 10 2 103 206 :j: 
Thermostat Two-stage each 10 2 44 88 :j: 
Set-up for propane** Ventilator, regulator, etc. each 10 2 100 200 :j: 
Set-up for heating system Plywood, braces, bolts, etc. each 10 2 100 200 :j: 
Other propagation materials 
Misting system Mist-a-matic each 2 6 249 1,494 :j: 
Pipe and nozzles For misting system 2 2 300 600 :j: 
Treated boards 5/4" x 8" x variable length foot 2 1,320 0.74 977 :j: 
Heating cable Propagation foot 2 3,600 0.35 1,260 :j: 
Subtotal 529.045 38 
TOTAL 
*Total nursery= 200 acres, with 175 acres of growing space and 25 acres in production facilities, holding and field bed area, roads, etc. 
tFor details on individual items, see the following tables: land improvements-Table 2; polyhouse construction-Table 3; overall irrigation system-
Table 4; irrigation for winter storage and holding area-Table 4a; irrigation for bed and field-Table 4b; well and electric pump-Table 4c. 
:j:Less than one-half of 1%. 
**Propane tanks, connectors, etc. will be leased from the company supplying propane. 
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Components 
Land Improvement. For full utilization of the pro-
duction facilities, holding area, and field-bed area, ex-
tensive grading, graveling, surface and underground 
drainage tiles were provided (Table 2). This area was 
graded to allow a gradual slope from a high point at the 
shipping area to lower points on the edges. In addition, 
every two rows of polyhouses were sloped toward each 
other to utilize a common buried 30-inch drain tile 
which drains to the grassy waterways at the perimeter of 
the central area. Liner bed areas and general field pro-
duction were tiled with 4-inch plastic tile, 30 feet on cen-
ter, 46 inches deep using a herringbone design. 
Due to irrigation needs and rainfall, the problem of 
ground erosion occurs. Even with low application rates, 
the need to allow for base soil saturation and the possi-
bility of heavy natural rainfall necessitates graveling 
storage and shipping areas. For any area that heavy 
equipment may run over (roadways, shipping area, and 
machine storage shed), #4 gravel was used. In other 
graveled areas, a finer #8 grade was utilized. Although 
the cost of this graveling operation is high, it is offset by 
greater efficiencies and dependability in the handling of 
plants, ability to reenter the areas after natural or artifi-
cial irrigation, and reduction of soil erosion. 
A pond was included even though it was assumed a 
well could be dug with sufficient regenerative water ca-
pacity. This was done to reduce the risk to plants while 
in holding areas in case of disruptions caused by repairs 
or electrical failure. An auxiliary take-off drive from the 
pump could be powered by a 100-HP tractor for tempo-
rary irrigation. The pond also would function as a dis-
TABLE 2.-Land Improvement Costs for 50- and 200-Acre Field Nurseries, USDA Plant Hardiness Zones 5 
and 6, 1985. 
50-Acre Field Nursery* 200-Acre Field Nurseryt 
Cost per Total Total 
Unit Quantity Cost Quantity Cost 
Item Unit ($) (units) ($) (units) ($) 
Grading 
Gradrng of land and pond top sorl removal, 
410 0 cu yd per acre@ $2 00 per cu yd acre 820:j: 560 4,592 13.64 11.185 
Gradrng rncludrng cuttrng and frllrng, 900 
cu yd per acre @ $1 75 per cu yd acre 1,575 560 8,820 13 64 21,483 
Gradrng for pond 22,815 22,815 
Subtotal 36,227 55,483 
Tiling (Water Drainage) 
Central productron facrlitres 
30" cement prpe @ $16 59 /It, 
rnstallatron labor @ $11 41 /It ft 28 90000 25,200 1,450 00 40,600 
Bed area acre 750 1 89 1,418 682 5,115 
4" piastre trle, 30' on center, 
herrrngbone desrgn, 42" depth 
Freid area acre 750 4225 31,688 176.00 132,000 
4" piastre trle, 30' on center, 
herrrngbone desrgn, 42" depth 
Subtotal 58,306 177,715 
Graveling 
Productron area wrthrn polyhouse structures, 
20' x 200', 3" depth of #8 gravel = 
37.04 cu yd per polyhouse or 37.04 ton 
@ $7.80/ton delrvered and spread polyhouse 780 18520 1,445 77800 6,068 
Area between polyhouse structures, 
4" depth of #4 gravel = 49 38 cu yd 
or 49.38 ton per 20' x 200' sectron 20' X 200' 
@ $7.80/ton delivered and spread section 7.80 14814 1,155 629.68 4,912 
Production area excluding grass, growrng 
areas, pond-4" depth of #4 gravel = 
532.4 cu yd or 532.4 ton per acre 
@ $7.80/ton delivered and spread acre 4,152.72 434 18,023 9.64 40,032 
Subtotal 20,623 51,012 
TOTAL 115,156 284,210 
*50 acres total; 7.75 acres of production facilities, holdrng and freld-bed area. 
t200 acres total; 23.97 acres of production facrlitres, holding and !reid-bed area. 
:j:Soil removed for grading was not sold; rather it was placed in the field area. 
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charge site when operating the pump at higher efficiency 
levels than needed for immediate irrigation purposes. 
Buildings. Each nursery was assumed to require simi-
lar sizes of permanent buildings for the receiving of nur-
sery stock/storage (50' x 40'), machinery repair/stor-
age (50' x 40'), office space (20' x 20'), and restroom 
facilities (20' x 20'). 
Propagation Facilities. For propagating the three 
classes of shrubs, the 50-acre nursery was provided with 
one-half of a 20' x 200' polyhouse and the 200-acre 
nursery a ful120' x 200' polyhouse. These propagation 
areas are equipped with double polyethylene covers and 
heating equipment. 
Overwintering Facilities. Polyhouses were provided 
to overwinter one-fourth of a year's shrub harvest. Four 
and one-half (20' x 200') polyhouses are provided for 
the 50-acre nursery and 20 are provided for the 200-acre 
nursery. These structures, larger than the traditional 14' 
x 96', allow easier access and use of machinery, espec-
ially for "balled and burlapped" material. Cost per 
square foot is essentially the same as for smaller struc-
tures. 
Irrigation System. Irrigation systems were designed to 
minimize labor efforts and plant loss risk, yet provide 
sufficient irrigation capabilities to meet present and fu-
ture water needs even under the most unlikely situa-
tions. A basic irrigation system is composed of four 
parts: water source, pumping equipment, inground irri-
gation pipe, and above ground irrigation pipe and mate-
rials (Tables 4-4c). 
The water source must have adequate reserves to meet 
maximum water needs and sufficient purity to meet cul-
tural requirements. Because municipal water is expen-
sive, especially if the production site is located far from 
a center of population, a well in conjunction with a con-
structed lake or a site situated near an open water source 
would be desirable. The open water source would have 
to be chosen with care. Most open water sources have 
problems due to collection of water from many sources. 
Shallow water sources have algae problems requiring 
TABLE 3.-Cost of Polyhouse Construction for 50- and 200-Acre Field Nurseries, USDA Plant Hardiness 
Zones 5 and 6, 1985. 
50-Acre Field Nursery* 200-Acre Field Nurseryt 
Cost per Number of Cost per Total Total 
Item Items per Polyhouse Number of Cost Number of Cost 
Item ($) Polyhouse ($) Polyhouses ($) Polyhouses ($) 
Polyhouse Framework-20' x 200' 
Galvanized steel p1pe arches, 
3/4" x 32'1engths@ $0.57 ft 18.24 51 ea 930 5 4,650 21 19,530 
Ground mserts, 
1" X 4.2'@ $075 ft 315 102 ea 321 5 1,605 21 6,741 
Threaded ridge line, 
3/4" X 200'@ $0.57 ft 114.00 1 ea 114 5 570 21 2,394 
End braces, 
3/4" X 32'@ $0.57 ft 18.24 4 ea 73 5 365 21 1,533 
Subtotal 1,438 7,190 30,198 
Hardware 
Bolts for connectmg arches 
and ground 1nserts, 3" x 3 I 4" 0.12 102 ea 12 5 60 21 252 
Hinges, 3" rustproof 1.20 12 ea 14 5 70 21 294 
Door latch, hasp 4.00 2 ea 8 5 40 21 168 
Subtotal 34 170 714 
Wood-Treated White Pine 
1 1 I 4" x 8" x roughcut 
3 graded or better 0.74 440 fl 326 5 1,630 21 6,846 
2" x 4" x 8' rough 3.31 4 ea 13 5 65 21 273 
2" x 4" x 12' rough 4.96 4 ea 20 5 100 21 420 
1" x 6" x 8' rough 2.60 4 ea 10 5 50 21 210 
1" x 6" x 12' rough 3.95 4ea 16 5 80 21 336 
2" X 2" X 8' finiShed 2.14 5 ea 11 5 55 21 231 
Subtotal 396 1,980 8,316 
Labor Requirements 6.93:j: 100 hr 693 5 3,465 21 14,553 
Miscellaneous 200 5 1,000 21 4,200 
TOTAL 2,761*' 13,805 57,981 
'50 acres total; 20,000 sq ft of polyhouse space. 
t200 acres total; 84,000 sq ft of polyhouse space. 
:j:Average basic wage before Withholding taxes and fringe benefits $5.25; taxes and fringe benefits add 32% or $1.68 for a total of $6.93. 
*'Approximately $0.69 per square foot. 
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special filters. Also, present/future demands made by 
industries downstream or upstream may adversely af-
fect flow rates and chemical composition of the water. 
Construction requirements for a pond or lake would in-
clude sufficient holding capacity to meet potential water 
demands and an adequate water supply furnished either 
by watershed areas, tappable underground water, 
springs, or some other source. The models in this study 
assumed an adequate water source found approximately 
60 feet below ground. The well was dug to a depth of 80 
feet to ensure adequate recharging capacity. In some 
areas of USDA Plant Hardiness Zones 5 and 6, wells 
would have to be drilled to much greater depths which 
would result in higher costs. 
To properly develop a comprehensive irrigation sys-
tem, the following must be considered: water pressure 
requirements of the sprinkler heads and the traveler 
gun, water pressure loss due to pipe and valve friction, 
area to be irrigated at one time, and potential future ex-
pansion. 
Selection of a well pump is crucial to the nursery op-
eration. As a basic guideline, the maximum pressure 
loss from entrance point to the farthest point of irriga-
tion within a lateral should be less than 20!1Jo of the 
pounds per square inch (psi) reading as found at the 
pump. This assures a constant rate of application from 
all sprinkler heads on the line. The second guideline is 
TABLE 4.-Costs of Irrigation Systems for 50-: 
and 200-Acre Field Nurseries, USDA Plant Hardi-
ness Zones 5 and 6, 1985. 
50-Acre 
Field Nursery* 
200-Acre 
Field Nurseryt 
Item 
Winter Storage and Holding Area:j: 
In-ground 1rngat1on system 
Above-ground irrigation system 
Polyhouse structures 
Hold1ng area 
Subtotal (winter storage 
and holdmg area) 
Field/Bed Irrigation** 
In-ground Jrngat1on system 
Above-ground JrngatJon system 
Traveler gun 
Subtotal (field/bed 
1rngatJon) 
TOTAL (not including 
well and pump) 
Cost of Welltt 
Cost of Pumptt 
Total for Irrigation System 
*50 acres total. 
t2 00 acres total. 
:j:For details, see Table 4a. 
**For details, see Table 4b. 
ttFor details, see Table 4c. 
Total 
Cost 
($) 
6,904 
1,072 
1,333 
9,309 
11,064 
1,829 
22,000 
34,893 
44,202 
13,500 
22,896 
80,598 
Total 
Cost 
($) 
17,959 
4,101 
4,185 
26,245 
34,606 
4,345 
22,000 
60,951 
87,196 
13,500 
22,896 
123,592 
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that the combined amount of water exiting the sprink-
lers and/or traveler gun used at one irrigation setting 
must be Jess than the total flow of water coming from 
the pump. A 100-HP electric pump was selected to drive 
the water from an 80-foot deep well (Table 4c). It takes 
a 100-HP pump to supply enough pressure to drive the 
traveler gun discharging 450-500 gallons per minute. 
The well depth depends not only on the depth at which 
water is found but also on the amount of water being 
drawn per minute by the pump. An electric motor was 
chosen because of reliability of performance, low main-
tenance cost, and close availability of three-phase elec-
trical power. 
In addition, the following were provided for protec-
tion: a simple housing unit to enclose the pump, a 
branch in the foot valve attachment for pumping from 
the adjacent above ground auxiliary water source, and a 
right angled gear drive added to the pump in case of a 
power outage. Using the provided equipment, a tractor 
can power the pump to provide water into the pond and 
in a separate operation move water from the pond 
through the irrigation system. 
The third part of the irrigation system is the inground 
irrigation pipe. The advantages of inground water 
mains are: labor costs for pipe movement are elimi-
nated, breakage due to equipment running over above 
TABLE 4c.-Specifications and Costs of Instal-
ling a 100 hp Electric Well Pump and an 80-Foot 
Well, USDA Plant Hardiness Zones 5 and 1985. 
Specifications 
Pump-above ground, 
100 hp* lmeshaft, 1,800 rpm 
Bas1c electnc motor 
D1scharge head, 8" 
Standard 1 0' length, column, 
80' depth assembly 8" x 1-1 /2" 
Suct1on p1pe, 8" x 1 0' 
Pump bowl assembly-3-stage, 12" pump 
A1r l1ne gauge and a1r l1ne 
Well seal, well plate, cement 
Electncal equ1pment 
Installation fee 
R1ght angle gear dnve, 
aux1l1ary power source usmg a tractor 
Subtotal 
+ Fre1ght @ 1 0% 
+ Bu1ldmg 
Total cost for pump, 
tncludmg shelter 
Well Dnllmg 
Casting diameter, 14" 0 D 
Total cost for well 
TOTAL 
Total Cost 
($) 
4,087 
1.196 
4,325 
340 
2,688 
45 
350 
88 
1,000 
2,986 
17,105 
1 ,791 
4,000 
22,896 
13,500 
13,500 
36,396 
*A 100 hp pump can supply 900 gallons of water per m1nute at 65 
ps1 g1ven the specifications and s1te locatJon 
ground pipe is eliminated, and lower initial cost of 
P.V.C. pipe compared to portable above ground alumi-
num. The inground system would be installed below the 
frost line (between 4 and 5 feet deep). As shown in Figs. 
2-5, 8-inch P.V.C. pipe forms major laterals. 
The fourth part of the irrigation system would be 
above ground and would include frost-free hydrants. 
Three-inch, portable, latchless, aluminum pipe was pro-
vided for irrigation within the central area. Rotating 
#30BH rainbird sprinklers were provided for dispersing 
water in the central area. A traveler gun with a disper-
sion rate of 450-500 gallons per minute was provided for 
irrigating the growing-out areas. 
Soil Conservation. Minimal soil conservation is pro-
vided. After the last plants are harvested in a field, the 
field is left fallow until the following spring. Fallow 
fields are disked for weed control four times during 
summer months and then plowed in the fall in prepara-
tion for spring planting. A more intense conservation 
program might consist of summer green manure crops 
plowed under such as alfalfa or sudan; rye grasses/fes-
cue grown between rows of trees; and grass grown in 
waterways and on the surface of access roads. Leaving 
the fields planted in a cover crop for 2 years might be 
desirable in some cases. 
Nurserymen interested in a soil conservation program 
should contact agents of the Soil Conservation Service 
located nearest to their nursery for assistance in de-
signing a sound conservation plan which would include 
good cultural practices. The costs of implementing a 
program would have to be identified and included as a 
part of the annual costs of operating the nursery. These 
costs would have to be captured in the costs of produc-
ing a salable plant. 
TABLE 4a.-Costs of Irrigation Systems for the Winter Storage and Holding Areas for 50- and 200-Acre 
Field Nurseries, USDA Plant Hardiness Zones 5 and 1985. 
50-Acre Field Nursery* 200-Acre Field Nurseryt 
Cost per Total Total 
Unit Quantity Cost Quantity Cost 
Item Unit ($) Needed ($) Needed ($) 
In-ground lrngat1on System 
8" p1pe, PVC ft 3 98 506 2,014 1,656 6,591 
6" p1pe PVC ft 2 34 640 1,498 1 089 2,548 
4" p1pe, PVC ft 1 24 379 470 1,114 1,381 
2" p1pe, PVC ft 0 46 36 17 124 57 
Add1t1onal requ1red equ1pment, 
est1mated at 20% of p1pe value 800 2,116 
I nstallat1on charges 
for 6" and 8" p1pe ft 1 35 1,146 1 547 2,745 3 706 
for 2" and 4" p1pe ft 1 26 443 558 1,238 1,560 
Subtotal 6,904 17,959 
Above-ground lrngat1on System 
1 Polyhouse structures-storage 
1-frost-free hydrant 1"@ $60 00 
200ft of 1" PVC p1pe@ $0 22/ft = $44 00 
Installation labor /parts, est1mated 
at 30% of p1pe cost = $13 20 
1 0-rotatlng spnnklers, Nelson Wh1zhead 
5/64" nozzles @ $4 95 = $49 50 polyhouse 166 70 5 1 ,072t 21 4,1 01t 
2 Hold1ng area 
3" p1p-a, latchless alum1num ft 1 57 600 942 2,080 3,266 
Add11ional fltt1ngs 20% of p1pe cost 188 208 
P1pe nser 3/4" diameter x 48" ea 530 10 53 35 186 
Rotatmg spnnkler, #30BH Ra1nb1rd, 
nozzle s1ze 5/32" x 3/32" ea 1500 10 150 35 525 
Subtotal (above-ground 1rngat1on 2,405 8,286 
system for storage and holdmg area) 
TOTAL 9,309 26,245 
'50 acres total 
t200 acres total 
tCost Includes extra frost-free hydrants used 1n other areas 
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TABLE 4b.-Costs of Bed and Field Irrigation for 50- and 200-Acre Field Nurseries, USDA Plant Hardiness 
Zones 5 and 6, 1985. 
50-Acre Field Nursery* 200-Acre Field Nurseryt 
Cost per Total Total 
Unit Quantity Cost Quantity Cost 
Item Unit ($) Needed ($) Needed ($) 
F1eld/Bed lrngat1on 
In ground 1rngat.on sy~tern 
8 p1pe PVC ma1nlme p1pe ft 3 98 450 1 791 4 372 17 401 
6 p1pe PVC ma,nlme p1pe It 2 24 1 659 3 716 1 008 2 359 
4 p1pe PVC upnght p1pe tt 1 24 4 5 64 79 
Hydrant ea 18000 8 1 440 16 2 880 
Add1t1onal reqUired equ1pment est1mated 
at 20°o of p1pe and hydrant value 1 330 4 544 
Installation charges 
for 6 and 8 p1pe It 1 35 2 056 2 777 5380 7263 
for 4 p1pe ft 1 26 4 5 64 80 
Subtotal ('n-ground 1rngat1on system) 11 064 34 606 
Above-ground 1rngat10n system 
3 p1pe alum1num portable latchless It 1 57 820 1 287 1 940 3 046 
Additional requ1red equ1pment 
est1mated at 20% of p1pe value 258 609 
Sprmkler nsers 3/4 x 48 ea 530 14 74 34 180 
Rotat1ng spnnkler #30BH Ra1nb1rd 
nozzle s1ze 5/32 x 3/32 ea 15 14 210 34 510 
Subtotal (above-ground 1rngat1on system) 1 829 4,345 
Traveler gun 450-500 gpm ea 22 000 22 000 22000 
Total Bed and F1eld lrngat1on 34893 60,951 
'50 acres total 
t200 acres total 
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Enterprise Mix 
It was assumed that the two model nurseries would 
produce a diverse line of nursery stock. The length ?f 
the production cycle for the different species grown w1ll 
vary. Commonly grown nursery stock was divided into 
five cultural groups. While not all-inclusive, the groups 
permit a range of per unit costs to be developed as they 
relate to input costs and cultural factors. For analytical 
purposes, it was assumed that each cultural group 
would occupy 200/o of the nursery area (i.e., 50-acre 
nursery = 8 acres production plus 2 acres facility per 
Groue Plant 
Slow-Growing Evergreens 
*Tax us (specieS) 
Buxus (specieS) 
II Rapid-Growing Evergreens 
• Jun1perus 
ChtnenSIS (vanet1es) 
honzontalts (vanet1es) 
Ptnus strobus 
ThUJ8 (species) 
Ill Deciduous Shrubs 
*Viburnum (spec1es) 
Forsyth1a (spec1es) 
We1gela (spec1es) 
Ltgustrum (species) 
IV Shade Trees 
*Acer rubrum (vaneties) 
A cer platanotdes 
( var1eties) 
Fraxmus (species) 
Quercus (species) 
Til! a (spec1es) 
GledJISia (spec1es) 
v Ornamental Trees 
*Malus (flowering crab) 
(species) 
group; 200-acre nursery = 35 acres production plus 5 
acres facility per group). Annual sales capacity for the 
50-acre nursery would be 20,759 plants and for the 
200-acre nursery 90,867 plants. For detailed analysis, 
one specific plant from each group was chosen as repre-
sentative of the group. While it is recognized that other 
plants from each category would have somewhat differ-
ent requirements, it was felt that the requirements 
would not vary significantly in cost from the representa-
tive plant. The five groups (plant types chosen for de-
tailed analysis are designated with a star) with some of 
their cultural characteristics are listed below. 
Cultural Characteristics 
18-24" salable plant 
12" B & B 
1 0.2 sq ft of growmg 
space per plant 
18-24" salable plant 
12" B & B 
1 0.2 sq ft of growing 
space per plant 
3-4' salable plant 
12" B&B 
11.9 sq ft of growing 
space per plant 
2" caliper 
24" B&B 
33.6 sq ft of growmg 
space per plant 
5-6' (1-1 /2 to 1-3/ 4" 
caliper) 
Prunus (ornamental plums) 20" 6&8 
(spec1es) 28.7 sq ft per plant 
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TABLE 5.-Annual Fixed Costs($) for a 50-Acre* Field Nursery, USDA Plant Hardiness Zones 5 and 6,1985. 
Insurance 
Item Description Depreclatlont Interest; and Taxes•• 
Land Un;mproved iand 12,000 2,000 
+Improvements Grading, tiling, gravel1ng, pond ~ 13,819 2,303 
Subtotal 5,182 25,819 4,303 
Buildings 
Oft1ce and restrooms 20' X 40' 1,260 3,360 685 
Plant and supply storage 40' X 50' 1,800 4,800 978 
Machinery storage and shop 40' X 50' 1,800 4,800 978 
Polyhouse structures (5 ea) 200' X 20' _____Lill_ ___1&§]_ ~ 
Subtotal 6,102 14,617 2,979 
Machinery and Equipment 
Tractor, 1 00 hp 1 00 hp, diesel fuel 2,545 3.393 107 
Tractor, 34 hp (2 ea) 34 hp, gas fuel 2,611 3,481 11 0 
Articulated 4-wheel drive loader Swinger 320-lilt capac1ty = 3,000 lb. 3,420 4,560 144 
Tree spade 530P handles 20", 22", and 24" +lift pads 3,821 1,019 32 
Forks For front-end loaders 99 132 4 
Plow 3-14" plows 235 314 10 
Disk 8' wide 351 468 15 
Harrow 1 0' wide 59 78 2 
Cultimulcher-bed area 1 0' wide 342 456 14 
Sprayrig (boom sprayer) 1 DO-gallon tank with 1 0' boom 181 169 5 
Transplanter, 3-row 3-20" row bed transplanter 675 900 28 
Transplanter, 1-row Tree planter 450 600 19 
Permanent irrigation/well pump 1 00 hp electric pump 1,638 4,368 138 
In-ground irrigation/bed area PVC pipe/valves 498 1,328 42 
Above-ground irrigation /bed area Aluminum pipe/valves/sprinkler heads 329 220 7 
In-ground irrigation storage/holding PVC pipe/valves 311 829 26 
Above-ground irrigation 
storage I holding Aluminum pipe/valves/sprinkler heads 433 289 9 
Traveler gun-field irrigation 450-500 gallons per minute 1,980 2,640 83 
Portable irrigation pump 40 hp P.T.O irrigation pump/foot valve 38 51 2 
Airblast sprayer 300 gallon high pressure on trailer 463 432 14 
Fertilizer injector (2 ea) 26-gallon injector-bed use 309 206 6 
Transplanter, 2-row 2-42" row field transplanter 504 672 21 
U-Biade-tield 1 8" tor undercutting 43 29 1 
U ndercutter-bed Bed undercutter, 50" blade, lift tines 37 34 1 
Fertilizer sidedresser 2-row sidedresser 90 120 4 
Cultivator, 2-row 2-row field cultivator 219 204 6 
Wagons (4 ea) 4-wheel, farm wagon 712 949 30 
Cultivator, 3-row 3-row bed cultivator 289 270 9 
Truck 1 /2 ton pickup truck 2,427 1,618 51 
Pallets ( 1 81 ea) Wooden 977 261 8 
Hand tools (20 sets) Miscellaneous 360 240 8 
Seeder Broadcast seeder 16 21 1 
Mower 7'-3-blade mower 205 274 9 
Flatbed truck (1/2 unit) 24' flatbed, gas fuel 3,780 2,520 79 
Heating system tor propagation 
Gas-fired unit heater-Modine 200,000 BTU (input) 99 132 4 
Fan jet Acme 10 12 tt 
Thermostat Two-stage 4 5 tt 
Set-up for propane Ventilator, regulator, etc. 9 12 tt 
Set-up for heating system Plywood, braces, bolts, etc. 9 12 tt 
*Total of 50 acres, with 40 acres in growing space and 10 acres in production facilities, holding area, field bed area, roads, etc. 
tDepreciation was estimated by dividing initial cost (adjusted for a 10% salvage value) by the years of useful life. 
Total 
14,000 
~ 
35,304 
5,305 
7,578 
7,578 
___1.lli 
23,698 
6,045 
6,202 
8,124 
4,872 
235 
559 
834 
139 
812 
355 
1,603 
1,069 
6,144 
1,868 
556 
1,166 
731 
4,703 
91 
909 
521 
1,197 
73 
72 
214 
429 
1,691 
568 
4,096 
1,246 
608 
38 
488 
6,379 
235 
22 
9 
21 
21 
:j:lnterest costs were estimated by multiplying the initial value of land, buildings, equipment, and machinery by the interest rate, 12% per annum. 
**Insurance and taxes. 
Land and improvements-only taxes are assessed, at a rate of $20 per $1 ,000 of market value. 
Buildings-taxes assessed at a rate of $20 per $1 ,000 of market value. Insurance, $500 deductible, at $4.46 per $1 ,000 of market value. Total 
tor category= $24.46 per $1 ,000. 
Machinery and equipment-taxes are not assessed in Ohio on personal property. Insurance, $500 deductible, at $3.78 per $1 ,000 of initial 
value. 
ttLess than $0.50. 
:j::j:lnsurance for personnel was estimated at 32% of salaries for owner I operator, supervisor, and clerical. 
***Owner/operator= $30,000, supervisor= $20,000, clerical= $10,000, supplies 10% or $6,000. Total= $66,000. 
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TABLE 5 (contlnued).-Annual Fixed Costs($) for a 50-Acre* Field Nursery, USDA Plant Hardiness Zones 5 
and 6, 1985. 
Item 
Machinery and Equipment 
(continued) 
Other propagation matenals 
Mist1ng systems (3 ea) 
P1pe and nozzles 
Treated boards 
Heat1ng cable 
Subtotal 
Total for Depreciation, interest, 
Insurance, and Taxes 
General Overhead 
Utilities 
Licenses and bonds 
General repairs and maintenance 
Advertising and printing 
Insurance, personnel** 
Travel and professional fees 
Administrative and management*** 
Miscellaneous 
Subtotal 
Interest on General Overhead, 
Insurance and Taxes 
Total Annual Fixed Costs 
Description 
M1st-a-mat1c 
For m1stmg systems 
5/4" x 8" x vanable length 
Telephone, electric, gas heat 
Buildings, grounds, roads 
Workmen's compensation, 
FICA, health, unemployment 
Clerical, operator, supervisory, 
labor, and office supplies 
12% per annum for 6 months 
on a total of $111 ,297 
Insurance 
Depreclatlont lnterest:j: and Taxes** Total 
336 90 3 429 
135 36 1 172 
110 29 1 140 
_____111_ ~ ___ 1 __j_§Q 
31,300 33,511 1,055 65,866 
42.584 73,947 8,337 124,868 
6,200 
400 
7,060 
1,200 
19,200 
1,900 
66,000 
_1,_QQQ 
102,960 
6,678 
234,506 
*Total of 50 acres, with 40 acres in growing space and 1 0 acres in production facilities, holding area, field bed area, roads, etc. 
tDepreciation was estimated by dividing initial cost (adjusted for a 10% salvage value) by the years of useful life. 
*Interest costs were estimated by multiplying the initial value of land, buildings, equipment, and machinery by the interest rate, 12% per annum. 
**Insurance and taxes. 
Land and improvements-only taxes are assessed, at a rate of $20 per $1 ,000 of market value. 
Buildings-taxes assessed at a rate of $20 per $1 ,000 of market value. Insurance, $500 deductible, at $4.46 per $1 ,000 of market value. Total 
for category = $24.46 per $1 ,000. 
Machinery and equipment-taxes are not assessed in Ohio on personal property. Insurance, $500 deductible, at $3.78 per $1 ,000 of initial 
value. 
ttLess than $0.50. 
**Insurance for personnel was estimated at 32% of salaries for owner /operator, supervisor, and clerical. 
•••owner/operator = $30,000, supervisor= $20,000, clerical= $10,000, supplies 10% or $6,000. Total= $66,000. 
Production Cost Budgets 
Costs were established for all factors of production 
including management and invested capital. In eco-
nomic terms, costs associated with factors of produc-
tion inputted by owner/operators are often referred to 
as 'opportunity costs' or the income these factors could 
have received if they were employed elsewhere. For ex-
ample, owners could usually be employed as managers 
at other nurseries, and money invested in land, build-
ings, irrigation systems, and equipment could have 
earned interest if it had been placed in financial institu-
tions. 
Capital requirements for establishing the nurseries 
were first determined (Tables 1 and 1a). Second, the 
physical factors associated with the 50-acre and 200-acre 
nurseries and annual shipment requirements were estab-
lished (Tables 6, 6a, 6b, 6c, and 7). Third, production 
systems for the enterprises budgeted were described 
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(Appendices A-F). Fourth, annual fixed costs were cal-
culated (Tables Sand Sa). Fifth, estimated variable costs 
for each of the five groupings of plants for the 50-acre 
and 200-acre nurseries were determined (Tables 8-12a). 
SiXth, summaries were made of fixed and variable costs 
for each plant group at each size of nursery (Tables 14 
and 15). This allowed cost comparisons based on cul-
tural group and size of nursery. 
Most nurseries use cash rather than accrual account-
ing procedures. For this reason, the analyses were com-
pleted on a "cash" basis. Analyses on a "cash" basis do 
not give a true economic picture of the cost of produc-
ing a plant as they do not take into account the time 
value of money from the time the plant is planted until it 
is harvested. The analyses do, however, give a true esti-
mate of the annual cost per salable plant. Another prob-
lem with cash accounting is taking into account the 
start-up period (i.e., the period from when costs are first 
TABLE 5a.-Annual Fixed Costs ($) for a 200-Acre* Field Nursery, USDA Plant Hardiness Zones 5 and 6, 
1985. 
Insurance 
Item Description Oepreclationt lnterest:j: and Taxes** Total 
Land Unimproved land 48.000 8,000 56,000 
+Improvements Grad:ng, t:ilng, graveling, pond 12,789 34,105 5.684 52,578 
Subtotal 12,789 82,105 13,684 108,578 
Buildings 
Olf1ce and restrooms 20' X 40' 1,260 3,360 685 
Plant and supply storage 40' X 50' 1,800 4,800 978 
Mach:nery storage a::d shop 40' X 50' 1,800 4,800 978 
Polyhouse structures (21 ea) 200' X 20' ~ 6.958 __l,1l§, 
Subtotal 10,078 19,918 4,059 
Machinery and Equipment 
Tractor, 1 00 hp 100 hp, diesel fuei 2,545 3,393 107 
Tractor, 60 hp 60 hp, d1eselluel 1,838 2,450 77 
Tractor. 34 hp (4 ea) 34 hp, gas fuel 5,221 6,962 219 
Articulated 4-wheel dnve loader (2 ea) Sw1nger 220-lllt capac1ty = 2,000 lb. 4,500 6,000 189 
Articulated 4-wheel dnve loader (2 ea) Swmger 320-llft capac1ty 3,000 lb 6,840 9,120 287 
Tree spade (2 ea) 530P handles 20", 22", and 24" + lift pads 7,641 2,038 64 
Forks For front-end loaders 396 528 17 
Plow 3-14" plows 235 314 1 0 
DISk 8' w1de 351 468 15 
Harrow 1 0' wide 59 78 2 
Cultimulcher-bed area 1 0' wide 342 456 14 
Sprayrig (boom sprayer) 1 00-gallon tank with 1 0' boom 181 169 5 
Transplanter, 3-row 3-20" row bed transplanter 675 900 28 
Transplanter, 1-row Tree planter 450 600 19 
Permanent irrigation/well pump 1 00 hp electnc pump 1,638 4,367 138 
In-ground irrigation/bed area PVC pipe/valves 1,557 4,153 131 
Above-ground irrigation/bed area Aluminum pipe/valves/sprinkler heads 782 522 16 
In-ground irrigation storage/holding PVC pipe/valves 808 2,155 68 
Above-ground irrigation 
storage/holding Aluminum pipe/valves/sprinkler heads 1,491 994 31 
Traveler gun-field irrigation 450-500 gallons per minute 1,980 2,640 83 
Portable irrigation pump 40 hp P.T.O irrigation pump/foot valve 38 51 2 
Airblast sprayer 300 gallon high pressure on trailer 463 432 14 
Fertilizer injector (2 ea) 26-gallon injector 307 205 6 
Transplanter, 2-row 2-42" row field transplanter 504 672 21 
U-Biade-lield 18" for undercutting 43 29 1 
Undercutter-bed Bed undercutter, 50" blade, lift tines 37 34 1 
Fertilizer sidedresser 2-row sidedresser 90 120 4 
Cultivator, 2-row (2 ea) 2-row field cultivator 450 420 13 
Wagons (8 ea) 4-wheel, farm wagon 1,424 1,899 60 
Cultivator, 3-row 3-row bed cultivator 289 270 9 
Truck (2 ea) 1 /2 ton pickup truck 4,855 3,236 102 
Pallets (482 ea) Wooden 2,603 694 22 
Hand tools (76 sets) Miscellaneous 1,368 912 29 
Seeder Broadcast seeder 16 21 1 
Mower 7' -3-blade mower 205 274 9 
Flatbed truck** 24' flatbed, gas fuel 7,560 5,040 159 
Heating system for propagation 
Gas-fired unit heaters (2 ea) 200,000 BTU (input) 199 265 8 
Fan jet (2 ea) Acme 19 24 1 
Thermostat (2 ea) Two-stage 8 11 tt 
Set-up for propane (2 ea) Ventilator, regulator, etc. 18 24 1 
Set-up for heating system (2 ea) Plywood, braces, bolts, etc. 18 24 1 
*Total of 200 acres, with 175 acres of growing space and 25 acres in production facilities, holding area, field bed area, roads, etc. 
tDepreciation was estimated by dividing initial cost (adjusted for a 10% salvage value) by the years of useful life. 
5,305 
7,578 
7,578 
13.594 
34,055 
6,045 
4,365 
12,402 
10,689 
16,247 
9,743 
941 
559 
834 
139 
812 
355 
1,603 
1,069 
6,143 
5,841 
1,320 
3,031 
2,516 
4,703 
91 
909 
518 
1,197 
73 
72 
214 
883 
3,383 
568 
8,193 
3,319 
2,309 
38 
488 
12,759 
472 
44 
19 
43 
43 
tlnterest costs were estimated by multiplying the initial value of land, buildings, equipment, and machinery by the interest rate, 12% per annum. 
**Insurance and taxes. 
Land and improvements-only taxes are assessed, at a rate of $20 per $1 ,000 of market value. 
Buildings-taxes assessed at a rate of $20 per $1 ,000 of market value. Insurance, $500 deductible, at $4.46 per $1 ,000 of market value. Total 
for category= $24.46 per $1 ,000. 
Machinery and equipment-taxes are not assessed in Ohio on personal property. Insurance, $500 deductible, at $3.78 per $1,000 of initial 
value. 
ttLess than $0.50. 
*:!=Insurance for personnel was estimated at 32% of salaries for owner /operator, supervisor, and clerical. 
***Owner I operator= $35,000, two supervisors@ $20,000 each= $40,000, two clerical@ $1 0,000 each= $20,000, supplies 1 0% or $9,500. Total 
= $104,500. 
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TABLE Sa. (contlnued).-Annual Fixed Costs($) for a 200-Acre* Field Nursery, USDA Plant Hardiness 
Zones 5 and 6, 1985. 
Item 
Machmery and Equ;pment 
(contmued) 
Other propagat1on 'Tlater:a!s 
M1stmg systems (6 ea; 
P;pe and nozzles 
Treated boards 
Heat1ng cable 
Subtotal 
Total for Depreciation, Interest, 
Insurance, and Taxes 
General Overhead 
U!liltleS 
Licenses and bonds 
General repa1rs and ma1ntenance 
AdvertiSing and pnnt;ng 
Insurance, personnel:f* 
Travel and profess;onal fees 
Administrative and management*** 
Miscellaneous 
Subtotal 
Interest on General Overhead, 
Insurance and Taxes 
Total Annual Fixed Costs 
Description 
M:st-a-mat;c 
For m:st:1g systems 
5! 4" x 8" x vanabie length 
Telephone, electnc, gas heat 
8UIIdmgs, grounds, roads 
Workmen's compensation, 
FICA, health, unemployment 
Cler;cal, operator, supervisory, 
labor, and of!;oe supplies 
12% per ann urn for 6 months 
on a total of $1 83,169 
Depreclatlont 
672 
270 
440 
__§_[[ 
61,993 
84,860 
Insurance 
lnterest:j: and Taxes•• 
179 6 
72 2 
117 4 
_ill 5 
63,483 2,001 
165,506 19,744 
Total 
857 
344 
561 
~ 
127,477 
270,110 
9,200 
600 
12,200 
1,800 
30,400 
2,725 
104,500 
_bQQQ_ 
163,425 
10,990 
444,525 
*Total of 200 acres, w1th 175 acres of growmg space and 25 acres 1n production fac;lit1es, hold1ng area, field bed area, roads, etc 
tDepreciation was estimated by diVIding ;n;t;al cost (adjusted for a 1 Oo/o salvage value) by the years of useful life. 
;Interest costs were estimated by multiplying the initial value of land, buildings, equipment, and machinery by the interest rate, 12% per annum 
.. Insurance and taxes 
Land and Improvements-only taxes are assessed, at a rate of $20 per $1 ,000 of market value. 
Buildings-taxes assessed at a rate of $20 per $1 ,000 of market value. Insurance, $500 deductible, at $4.46 per $1 ,000 of market value. Total 
for category = $24.46 per $1 ,000. 
Machinery and equipment-taxes are not assessed 1n Ohio on personal property. Insurance, $500 deductible, at $3.78 per $1,000 of 1n1tJal 
value. 
ttLess than $0.50. 
;:j:lnsurance for personnel was estimated at 32% of salaries for owner I operator, supervisors, and clerical. 
.. *Owner I operator= $35,000, two supervisors@ $20,000 each= $40,000, two clencal@ $1 0,000 each= $20,000, supplies 1 Oo/o or $9,500. Total 
= $104,500. 
incurred until salable plants are ready). This study did 
not attempt to assess costs or alternative actions for this 
period. 
I 
Fixed Costs 
Annual fixed costs are presented in Tables 5 and 5a. 
Most of these derived costs were based on the physical 
plant and equipment discussed previously. These costs 
were grouped into five categories: 1) land and land im-
provements; 2) buildings; 3) machinery and equipment; 
4) general overhead; and 5) opportunity cost of capital 
for general overhead, insurance, and taxes. Annual fixed 
costs for land and land improvements, buildings, and 
machinery and equipment were composed of deprecia-
tion, interest, insurance, and taxes. Depreciation was 
calculated by dividing initial cost adjusted for salvage 
value by the years of useful life. Interest costs were esti-
mated by multiplying the initial value of land and land 
improvements, buildings, machinery, and equipment by 
20 
120'/o per annum. Taxes and insurance costs were based 
on rates prevailing in the rural areas adjacent to Colum-
bus, Ohio. Land, land improvements, and buildings 
were assessed taxes at the rate of $20 per $1,000 of 
market value. Insurance was set at $4.46 per $1,000 of 
market value for buildings and $3.78 per $1,000 of ini-
tial value for equipment. Costs for general overhead 
were determined on a current basis. Interest charges for 
general overhead, insurance, and taxes were computed 
for a 6-month average use period at a rate of 120'/o per 
annum. 
General Overhead. Cost items not described in detail 
elsewhere, but which make up a substantial portion of 
annual fixed costs, are placed here. These costs can be 
classified as follows: utilities, licenses and bonds, ad-
vertising and printing, insurance for personnel, travel 
and professional fees, administrative and management 
salaries and supplies, and miscellaneous. 
TABLE 6.-Piant Densities and Losses for Field Production of Nursery Plants, USDA Plant Hardiness 
Zones 5 and 6, 1985. 
Size of Years Spacing Spacing Estimated 
Salable in Between in Sq Ft Plants Percent 
Group Description Plant Rotation Rows Rows yer Plan~~ per Acre Losst 
---------------·---
SIO\N-grow:ng Clfergrsens- Toxus 18-24 7 4J 28 i 0 2 4 272 15 
Fast -g rowmg Evergreens-- J'Lniperr_; s 18-24 J 44 28 10 2 4 272 15 
:I: Oec1duous Shrubs- Viburnum 3-4 4 48 30 11 9 3 652 15 
1V Shade Trees -Acer rubrun: 2 diaMeter 5 96 42 33 6 1 298 F'· •J
\j Orrar:1e1lta: Trees -Malus 5-6 {1-1 ;2 ) 4 96 36 28 7 1 518 10 
'Sq lt per plant 1ncludes necessary penmE:ter roads 
tAssume O'!e-hali oi loss between i1rst and second year and remamder ;rlast year oi product1on Losses 1n the last ye;:;r o: production would 
be left 1n the i1eld 
TABLE 6a.-Pianting and Harvesting Requirements for a 50-Acre* Field Nursery, USDA Plant Hardiness 
Zones 5 and 1985. 
Plant 
Group Description 
Slow-grow1ng Evergreens Taxus 
Fast-grow1ng Evergreens-,Jumperus 
Ill Dec1duous Shrubs-V1burnum 
IV Shade Trees -Acer rubrumtt 
V Ornamental Trees-Malustt 
TOTAL 
Propagationt Beddi~g Area:j: 
Rooted 
Units Cuttings 
Stuck Planted 
7,914 6,088 
11,107 8,544 
11,869 9,130 
30,890 23.762 
Field Planting 
Acres Units Units 
Planted Planted Harvested** 
Acres per Year per Year per Year 
8 1 14 4 870 4,140 
8 1 60 6,835 5,810 
8 2 00 7,304 6,208 
8 1 60 2,076 1,869 
8 2 00 3,036 2.732 
40 834 24,121 20.759 
'Total of 50 acres, With 40 acres 1n f1eld grow1ng space and 10 acres 1n production faci11t1es, hold1ng area. f1eld bed area, roads, etc 
tFor each plant available for transplanting as a rooted cutt1ng 1nto the bedding area, 1t IS est1mated that 1 3 cutt1ngs would need to be stuck 1n the 
propagation fac1l1ty 
tFor each plant available for transplanting 1nto the f1eld, 1t IS est1mated that 1 25 rooted cutt1ngs would need to be planted 1n the bedd1ng area 
"Assume one-half dug 1n the fall for fall sales and overwmter1ng and one-half dug 1n the sprrng 
ttShade and ornamental trees would be purchased as bare-root l1ners for planting d1rect1y mto the f1eld 
TABLE 6b.-Piantlng and Harvesting Requirements for a 200-Acre* Field Nursery, USDA Plant Hardiness 
Zones 5 and 6, 1985. 
Propagatlont Bedding Area:j: Field Planting 
Rooted Acres Units Units 
Plant Units Cuttings Planted Planted Harvested** 
Group Description Stuck Planted Acres per Year per Year per Year 
I Slow-growing Evergreens- Taxus 37.710 26.700 35 5.00 21,360 18,156 
II Fast-growmg Evergreens-Jumperus 48,594 37,380 35 7.00 29,904 25.418 
Ill Deciduous Shrubs- Vtburnum 51,927 39,944 35 8.75 31,955 27,162 
IV Shade Trees-Acer rubrumtt 35 7.00 9,086 8,177 
v Ornamental Trees-Ma/ustt 35 8.75 13,283 11,954 
TOTAL 138,231 104,024 175 36.50 105,588 90,867 
'Total of 200 acres, with 175 acres in field growing space and 25 acres 1n production facilities, holding area, field bed area, roads, etc. 
tFor each plant available for transplanting as a rooted cutting into the bedding area, 1t is estimated that 1.3 cuttings would need to be stuck 1n the 
propagation facility. 
:j:For each plant available for transplanting into the field, 1t is estimated that 1.25 rooted cuttings would need to be planted in the bedding area. 
**Assume one-half dug in the fall for fall sales and overwintering and one-half dug in the spring. 
ttShade and ornamental trees would be purchased as bare-root liners for plantmg directly into the field. 
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Utilities include heat, electricity, and telephone ser-
vices to the production department. It does not include 
fuel for equipment or machinery. Licenses and bonds 
are made up of expenses for inspection and certification 
to sell plants. General maintenance and repairs include 
those expenses of maintaining roads and minor repairs 
to buildings which cannot be capitalized plus mainte-
nance of grounds such as grass cutting and litter pickup. 
Advertising and printing involve procurement of letter-
head items, nursery signs, employee handbooks, want 
ads for employment, and nursery price lists. Insurance 
for personnel includes workmen's compensation, 
FICA, health insurance, and unemployment insurance 
for administration and management personnel (hourly 
laborer costs are included in hourly rates). Travel is 
made up of expenses to extension workshops, state 
meetings, and regional meetings. Professional fees in-
clude membership costs of national, state, and local 
nursery associations. Administration and management 
are made up of salaries or wages of clerical personnel, 
management and supervisory personnel, miscellaneous 
insurance, and office supplies. Miscellaneous includes 
replacement of office equipment not depreciable plus 
unexpected costs. It should be noted that this item could 
be significantly reduced if many of the costs, especially 
administrative and management, were shared with a 
container operation or some other type of business. 
To determine annual fixed costs per cultural group, 
TABLE 6c.-Overwlntering Requirements* for 50-Acret and 200-Acre* Field Nurseries, USDA Plant 
Hardiness Zones 5 and 6, 1985. 
50-Acre Field Nursery 200-Acre Field Nursery 
Sq Ft No. of Sq Ft Sq Ft No. of Sq Ft Sq Ft 
per Plants of of Plants of of 
Plant Over- Polyhouse Holding Area Over- Polyhouse Holding Area 
Item Description Required** wintered Requiredtt Required wintered Requiredtt Required 
Slow-growing Evergreens- Taxus 4 1,035 4,140 4,539 18,156 
II Fast-growing Evergreens-Juntperus 4 1,453 5,812 6,355 25,418 
Ill Deciduous Shrubs- Viburnum 4 1,552 6,208 6,791 27,164 
IV Shade Trees-Acer rubrum 15 467 7,009 2,044 30,660 
v Ornamental Trees-Malus 15 683 10,245 2,989 44,835 
TOTAL 5,190 16,160:j::!: 17,254 22,718 70,738:j::j: 75,495 
*Assumed one-fourth of year's production overwintered. 
tTotal of 50 acres, with 40 acres of field growing space and 10 acres of production facilities, holding area, field bed area, roads, etc. 
:j:Total of 200 acres. with 175 acres of field growing space and 25 acres of production facilities, holding area, field bed area, roads, etc. 
••sq ft per plant includes necessary perimeter roads. 
ttOne 20 x 200 sq fl polyhouse can hold 900 plants where each requires 4 sq ft. The center pathway (2' x 200') would take up 400 sq It of space 
which would not be available for plants. 
:j::j:SO-acre field nursery would require 4.5 polyhouses, 200-acre field nursery would require 19.7 polyhouses. 
TABLE 7.-Shipping Requirements for 50-Acre* and 200-Acret Field Nurseries, USDA Plant Hardiness 
Zones 5 and 6, 1985. 
50-Acre Field Nursery 200-Acre Field Nursery 
Units Units Units 
Plant B&B per to be No. of to be No. of 
Group Description Size Truck Shlpped:j: Truckloads Shlpped:j: Truckloads 
Slow-growing Evergreens-Taxus 12" 690 4,140 6.0 18.156 26.3 
II Fast-growing Evergreens-Juniperus 12" 690 5,810 8.4 25,418 36.8 
Ill Deciduous Shrubs- Viburnum 12" 690 6,208 9.0 27,162 39.4 
IV Shade Trees-Acer rubrum 24" 100 1,869 18.7 8,177 81.8 
v Ornamental Trees-Malus 18" 140 2,732 19.5 11,954 85.4 
TOTAL 20,759 61.6 90,867 269.7 
Trucks Fall 15 67 
Required Spring-March 11 51 
April 24.6** 1 00.7** 
May 11 51 
*Total of 50 acres, with 40 acres of growing space and 10 acres of production facilities, holding area, field bed area, roads, etc. 
tTotal of 200 acres, ~ith 17.5 acres of field growing space and 25 acres of production facilities, holding area, field bed area, roads, etc. 
:j:One-fourth wrll be shrpped rn the fall; three-fourths will be shipped In the spring; one-fourth of the spring shipment in March, one-half in April, and 
one-fourth in May. 
**Limiting factor. In the small nursery it will be necessary to ship 6+ truckloads per week and in the large 25+. 
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TABLE 8.-Variable Costs (Doua·rs) for Group I Plants (Taxus) for a 50-Acre* Field Nursery USDA Plant 
Hardiness Zones 5 and 6, 1985. ' 
Cost per Total Variable 
Unitt Cost Item Description Unit ($) Quantity ($) 
Propagat1on:j: 
Rootmg med1a Sand cuyd 650 9 00 58 
Collecting stnppmg 
and st1ck1ng 7914 units @ 1200 /hr hr 6 93** 6 60 46 
Ma1ntenance 50% of total propagatiOn maintenance hr hr 693 36500 2,530 
Harvest 7914 units @ 600 /hr hr 6 93 1319 91 
Hormone powder #8, I BA lb 15 50 023 ___ 4 
Subtotal 2,729 
Matenals 
Burlap 32 x 32" squares + tw1ne ea 045 4,140 00 1,863 
Polyethylene f1lm 4 m11 white 32' x 225 ea 127 50 1 04 133 
Stnp tags 5 /8' x 7" plast1c stnp tags ea 002 4,140 00 83 
Chem1cals Custom spread, custom blend 45-0-0, 
0-44-0, 0-0-60 (fertilizer) ton 17600 072 127 
Custom spread (lime) ton 2000 1 28 26 
Urea, 45-0-0 (fertilizer) ton 22000 1 38 304 
Soluble 20-20-20 (fertilizer) ton 1,411 20 014 198 
Tnfluralin 4 EC (Treflan) (herbiCide) gallon 3349 032 11 
S1maz1ne 80WP (Pnncep) (herb1c1de) lb 375 17 45 65 
DCPA 75WP (Dacthal) (herb1c1de) lb 637 5069 323 
MalathiOn, 57EL (Cyth1on) (1nsect1c1de) gallon 1828 16 34 299 
Benomyl 50WP (Benlate) (fung1c1de) lb 1417 1089 154 
Carbaryl 80WP (Sevm) (msect1c1de) lb 609 2723 166 
Chlorothalonll1 OM cu ft 
(Term1l) (fung1c1de) camster 1 76 312 5 
Other (I e, Kelthane, Captan, 01-syston, 
Orthene, etc )tt 
__llQ 
Subtotal 4,067 
Machinery and Equ1pment 
Tractor, 1 00 hp hr 17 00 3254 553 
Tractor, 34 hp hr 499 32 31 161 
Articulated loader/3,000 lb hr 14 81 26 98 400 
Forks hr 0 01 7324 1 
Plow, 3-14' hr 657 1 02 7 
DISk, 8' Wide hr 423 209 9 
Harrow, 10 w1de hr 845 016 1 
Cult1mulcher, 1 0' w1de hr 24 70 0 31 8 
Spray ng w1th 1 0' boom hr 277 276 8 
Transplanter, 3-row hr 2679 1 23 33 
Permanent 1rr1gat1on/well and 
pump 100 hp hr 760 8628 656 
In-ground 1rngat10n - bed/f1eld area hr 313 7200 225 
Above-ground 1rr1gat1on - bed area hr 1 83 7200 132 
In-ground 1rngat10n- storage and holdmg hr 565 12 00 68 
Above-ground 1rr1gat1on - storage 
and holding hr 11 05 12 00 133 
Traveler gun hr 12 06 228 28 
Portable PTO pump, 40 hp 
(emergency) hr (no costs budgeted) 
A1rblast sprayer hr 1 01 21 78 22 
Fertilizer Injector hr 12 39 450 56 
Transplanter, 2-row hr 12 00 203 24 
Undercutter, bed hr 116 117 1 
U-Biade hr 17 56 038 7 
*Total nursery= 50 acres, w1th 40 acres of grow1ng space and 10 acres 1n production facilities, holdmg and field bed area, roads, etc 
Group I plants= 1 0 acres, w1th 8 acres of grow1ng space and 2 acres m production fac1ht1es, holdmg and f1eld bed area, roads, etc 
4,140 18-24" salable plants per year 
tOuant1ty discounts were applied to chemicals and other 1tems 
:j:7,914 plants would be stuck 1n the propagation house annually and about 23% would be lost over a 2-year penod, leav1ng 6,088 fortransplantmg 
1nto !mer beds About 20% of the plants m the liner beds would be lost over a 3-year penod, leavmg 4,870 for transplanting 1nto the f1eld 
**Average bas1c wage before withholding taxes and fnnge benefits = $5 25, taxes and fnnge benef1ts add 32% or $1 68 for a total of $6 93 
ttTo ach1eve better pest and d1sease control, alternative chem1cal usage IS adv1sable Alternative chemical costs were estimated at 50% of the 
cost of Malathion, Benomyl, and Carbaryl 
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TABLE 8 (contlnued).-Variable Costs (Dollars) for Group I Plants (Taxus) for a 50-Acre* Field Nursery, 
USDA Plant Hardiness Zones 5 and 6, 1985. 
Cost per Total Variable 
Unitt Cost 
Item Description Unit ($) Quantity ($) 
Machinery and Equipment 
(continued) 
hr 063 7 53 5 Stdedresser, 2-row 
Cultrvator, 2-rov,~ hr 095 12 56 12 
Wagon, 4-whee! hr 048 10 80 5 
Cuil:va!or, 3-row hr 13 93 1.38 19 
True¥;, 1 /2-ton ptckup hr 842 34667 2,919 
10lalbed truck, 24' bed hr 14 87 26 98 _.:!Q1 
Subtotal 5,894 
Labor 
Labor hours hr 693** 1 ,369.51 9,491 
Related labor hours. 20% hr 693 273.90 ~ 
Subtotal 11,389 
Interest Charge on Computed at 12% on an annual % 6.0 24,079.00 1 ,445 
Operating Capital basts for 6 months (0.06) 
Total Variable Costs 
V&riable Cost 25,524 
per 18-24" Units available for sale 
Salable Plant in a gtven year ea 4,140.00 6.17 
*Total nursery= 50 acres, with 40 acres of growing space and 10 acres in production facilities, holding and field bed area, roads, etc. 
Group 1 plants= 10 acres, wtth 8 acres of growtng space and 2 acres tn production facilities, holding and field bed area, roads, etc. 
4,140 18-24" salable plaflts per year. 
tOuanttty discounts were applied to chem1cals and other items. 
F.914 plants would be stuck in the propagatiOn house annually and about23% would be lost over a 2-year period, leaving 6,088 for transplanting 
into liner beds. About 20% of the plants in the !mer beds would be lost over a 3-year period, leaving 4,870 for transplanting into the field . 
.. Average basic wage before withholding taxes and fringe benefits= $5.25, taxes and fringe benefits add 32% or $1.68 for a total of $6.93. 
ttTo achieve better pest and dtsease control, alternative chemical usage is advisable. Altemative chemical costs were estimated at 50% of the 
cost of Malathion, Benomyl, and CarbaryL 
total annual fixed costs were divided by five. Annual 
fixed costs per salable plant were then determined by 
dividing the annual number of salable plants in each 
group into the annual fixed costs allocated to that 
group. 
Variable Costs 
Variable costs include all cost factors which vary with 
the quantity of plants being grown at one point in time. 
For example, the number of liners required for spring 
planting depends upon the quantity of plants manage-
ment desires to have in inventory plus production losses. 
The loss factor for propagation in the case of the shrubs 
(plant categories I, II, and III) was estimated at 23 OJo 
(1.3 stock cuttings to produce a healthy rooted cutting 
for lining out). The loss factor for shrubs in the bedding 
area was estimated at 200Jo (1.25 rooted cuttings would 
need to be planted in the bedding area for each healthy 
plant available for transplanting into the field). Field 
losses from the time of planting until shipping were esti-
mated at 15 OJo for the shrubs (plant groups I, II, and 
III), and at lOOJo for the trees (plant groups IV and V). 
' Variable costs were subdivided into the following cat-
egories: propagation for the shrub groups, materials, 
machinery and equipment, labor, and interest on oper-
ating capital. These costs were determined for each 
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group of plants using a specific plant as the representa-
tive for the group (Tables 8-12a). 
Propagation. Propagation costs were made up of 
rooting media (sand), labor for collecting, stripping, 
sticking, maintenance, harvesting, and for hormone 
powder. 
Liners. For the shrubs (plant groups I, II, and III) 
liners were produced at the nursery. For the trees (plant 
groups IV and V) they were purchased. Two costs com-
prise the total for purchased liners. The major cost is the 
purchase price. While price is somewhat dependent 
upon quality and quantity, it was assumed that suffi-
cient quantity would be ordered in either size nursery to 
obtain them at the lowest possible cost. The second cost 
was for packing and shipping the liner from producer to 
purchaser. This was estimated at lOOJo of the purchase 
price in each group of plants. 
Burlap and Twine. Burlap and twine were provided 
for "ball and burlapping" each plant produced. In ad-
dition, for groups IV and V wire baskets were pur-
chased. The cost of the burlap, twine, and wire baskets 
reflects a delivered cost to the nursery. 
Polyethylene Film. The cost of the white translucent 
film delivered to the nursery. 
Strip Tags. Strip tags were provided for identifying 
plants by botanical name, common name, state where 
TABLE ea.-Variable Costs (Dollars) for Group I Plants (Taxus) for a 200-Acre* Field Nursery, USDA Plant 
Hardiness Zones 5 and 6, 1985. 
Cost per Total Variable 
Unitt Cost 
Item Description Unit ($) Quantity ($) 
Propagation:j: 
Root:ng medra Sand cu yd 6 50 18 00 117 
Collect:ng, stnpprng 
and strck:ng 37,710 unrts@ 1200/hr hr 6.93*' 31 43 218 
Ma:ntenance 50% of total propagatron marntenance hr hr 6 93 400 00 2,772 
Harvest 37,710 unrts@ 600/hr hr 6.93 62 85 436 
Hormone powder 118, I.BA lb 15.50 1 08 __ 1_7 
Subtotal 3,560 
Materials 
Burlap 32" x 32" squares + twrne ea 0 45 18,156 00 8,170 
Polyethylene ftlm 4 m11 whrte, 32' x 225' ea 127.50 4 54 579 
Stnp tags 5/8" x 7" piastre strrp tags ea 0.02 18,156.00 363 
Chemrcals Custom spread, custom blend: 45-0-0, 
0-44-0, 0-0-60 (fertrlrzer) ton 176.00 317 558 
Custom spread (lrme) ton 20.00 516 103 
Urea, 45-0-0- (fertrlrzer) ton 220.00 5.50 1 ,210 
Soluble 20-20-20 (lertilrzer) ton 1,411.20 0.55 776 
Trrlluralin 4 EC (Treflan) (herbicrde) gallon 33.49 1.40 47 
Srmaz:ne 80WP (Prrncep) (herbicide) lb 3.75 79.58 298 
DCPA 75WP (Dacthal) (herbrcide) lb 6.37 208 89 1,331 
Malathion, 57EL (Cythion) (insecticide) gallon 18.28 71.61 1,309 
Benomyl, 50WP (Benlate) (fungicide) lb 14.17 24.75 351 
Carbaryl, 80WP (Sevin) (insecticide) lb 6.09 119.36 727 
Chlorothalonil 1OM cu It 
(Termil) (fungicide) canister 1.76 13.36 24 
Other (i.e., Kelthane, Caplan, Di-syston, 
Orthene, etc )tt 
___1d?_± 
Subtotal 17,070 
Machinery and Equipment 
Tractor, 1 00 hp hr 17.00 18.73 318 
Tractor, 60 hp hr 11.68 23.77 278 
Tractor, 34 hp hr 4.99 141.56 706 
Articulated loader /2,000 lb hr 6.67 82.25 549 
Articulated loader /3,000 lb hr 14.81 82.25 1,218 
Forks hr 0.01 164.50 2 
Plow, 3-14" hr 6.57 4.49 29 
Disk, 8' wide hr 4.23 9.09 38 
Harrow, 1 0' wide hr 8.45 0.67 6 
Cultimulcher, 1 0' wide hr 24.70 1.34 33 
Spray rig with 1 0' boom hr 2.77 12.01 33 
Transplanter, 3-row hr 26.79 5.34 143 
Permanent irrigation/well and 
pump 100 hp hr 7.60 118.00 897 
In-ground irrigation - bed/field area hr 3.13 96.00 300 
Above-ground irrigation - bed area hr 1.83 96.00 176 
In-ground irrigation- storage and holding hr 5.65 12.00 68 
Above-ground irrigation - storage 
and holding hr 11.05 12.00 133 
Traveler gun hr 12.06 10.00 121 
Portable PTO pump, 40 hp 
(emergency) hr (no costs budgeted) 
Airblast sprayer hr 1.01 95.49 96 
Fertilizer injector hr 12.39 4.50 56 
Transplanter, 2-row hr 12.00 8.90 107 
Undercutter, bed hr 1.16 5.13 6 
U-Biade hr 17.56 1.65 29 
*Total nursery= 200 acres, with 175 acres of growing space and 25 acres in production facilities, holding and field bed area, roads, etc. 
Group I plants= 40 acres, with 35 acres of growing space and 5 acres in production facilities, holding and field bed area, roads, etc., 
18,156 18-24" salable plants per year. 
tOuantity discounts were applied to chemicals and other items. 
:j:34,71 0 plants would be stuck in the propagation house and about 23% would be lost, leaving 26,700 for transplanting into liner beds. About20% 
of the plants in the liner beds would be lost, leaving 21 ,360 for transplanting into the field. 
**Average basic wage before withholding taxes and fringe benefits = $5.25, taxes and fringe benefits add 32% or $1.68 for a total of $6.93. 
ttTo achieve better pest and disease control, alternative chemical usage is advisable. Alternative chemical costs were estimated at 50% of the 
cost of Malathion, Benomyl, and Carbaryl. 
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TABLE Sa (continued).-Variable Costs (Dollars) for Group I Plants (Taxus) for a 200-Acre* Field Nursery, 
USDA Plant Hardiness Zones 5 and 6, 1985. 
Cost per Total Variable 
Unitt Cost 
Item Description Unit ($) Quantity ($) 
Machinery and Equipment 
(continued) 
S1dedresser, 2-row hr 0 63 3300 21 
Cultivator. 2-row hr 0.95 5940 56 
Wagon, 4-wheel hr 0.48 47.30 23 
Cultivator, 3-row hr 13.93 6.03 84 
Truck, 1 i2-ton p:ckup hr 8.42 52000 4,378 
Flatbed truck. 24' bed hr 14.87 123.38 1,835 
Subtotal 11 ,739 
Labor 
Labor hours hr 6.93** 5,356.02 37,117 
Related labor hours, 20% hr 6.93 1,071 20 ~ 
Subtotal 44,540 
Interest Charge on Computed at 12% on an annual % 6.0 76,909.00 4,615 
Operating Capital basis for 6 months (0.06) 
Total Variable Costs 81,524 
Variable Cost 
per 18-24" Units available for sale 
Salable Plant in a g1ven year ea 18,156.00 4.49 
*Total nursery" 200 acres, with 175 acres of growing space and 25 acres in production facilities, holding and field bed area, roads, etc 
Group I plants= 40 acres, with 35 acres of growing space and 5 acres in production facilities, holding and field bed area, roads, etc., 
18,156 18-24" salable plants per year. 
t0uantity discounts were applied to chemicals and other items. 
:j:34,71 0 plants would be stuck in the propagation house and about 23% would be lost, leaving 26,700 for transplanting into liner beds. About 20% 
of the plants in the liner beds would be lost, leaving 21 ,360 for transplanting into the field. 
**Average basic wage before withholding taxes and fringe benefits= $5.25, taxes and fringe benefits add 32% or $1.68 for a total of $6.93. 
ttTo achieve better pest and disease control, alternative chemical usage is advisable. Alternative chemical costs were estimated at 50% of the 
cost of Malathion, Benomyl, and CarbaryL 
plant was grown, and nursery producer. Costs include 
printing and shipping charges. 
I 
Chemicals. Chemical costs were subdivided into three 
cultural programs. The first is the fertilizer. For field 
operations the price included custom spreading for a 
custom blend and lime. Price for urea included delivery 
to the nursery. The second is the herbicide, cost of 
which is the purchase price of the various pre-emergence 
and post-emergence materials. The third combines in-
secticides and fungicides. Purchase price reflects total 
cost for the chemicals as local distributors were assumed. 
A special category of "other" was included under 
chemicals. Adequate chemicals were budgeted for nor-
mal control of insects and diseases. The "other" cate-
gory budgeted at 500Jo of the cost of the "normal" in-
secticides and fungicides was to take care of special 
problems. 
I 
Poultry Wire. Poultry wire was provided for the two 
tree categories to protect tree trunks from rabbit 
damage. 
Machinery and Equipment. Variable machinery and 
equipment costs represent all costs incurred while equip-
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ment or machinery is in use. These costs are comprised 
of repair, fuel, and lubrication/filter (Table 13). Repair 
cost per hour was calculated by multiplying initial cost 
by a stated repair percentage divided by the estimated 
lifetime use of the machinery in the large nursery in 
hours. The same repair cost per hour was used for both 
sizes of nurseries. Fuel costs were determined by multi-
plying units of fuel used per hour by the price per unit. 
Filter/lubrication cost was estimated at a constant fac-
tor of 15% of calculated fuel cost. Summation of re-
pair, fuel, and filter /lubrication costs results in total 
variable cost per hour of machinery or equipment us-
age. 
Hourly Labor. The hourly basic wage was estimated 
at $5.25. An additional 32% or $1.68 was allocated for 
various fringe benefits, making a total hourly labor cost 
of $6.93. Each major production activity was allocated 
necessary labor hours to accomplish assigned tasks. 
Cost Summaries 
After all cost factors were determined, they were sum-
marized based upon cost per salable plant by group and 
size of nursery. 
TABLE 9.-Variable Costs (Dollars) for Group II Plants (Juniperus) for a 50-Acre* Field Nursery, USDA 
Plant Hardiness Zones 5 and 6, 1985. 
Cost per Total Variable 
Unitt Cost 
Item Description Unit ($) Quantity ($) 
Propagation; 
Root1ng med1a Sand cu yd 6 50 12 00 78 
Collect1ng, stnpp1ng 
and st1ck1ng 11 ,1 07 units @ 700 /hr hr 6 93** 660 46 
Mamtenance 25% of total propagation maintenance hr hr 6 93 182 50 1,265 
Harvest 11,107 units@ 500/hr hr 693 22 21 154 
Hormone powder #3, I B.A lb 11 70 032 ___ 4 
Subtotal 1,547 
Materials 
F1eld pot 32" x 32" squares+ twine ea 045 5,810 00 2,615 
Polyethylene f1lm 4 m11 wh1te, 32' x 225' ea 127.50 1 45 185 
Stnp tags 5/8" x 7" plastic stnp tags ea 0.02 5,810.00 116 
Chemicals Custom spread, custom blend· 45-0-0, 
0·44-0, 0-0-60 (fertilizer) ton 176 00 1.02 180 
Custom spread (l1me) ton 20.00 1.80 36 
Urea, 45-0-0- (fertilizer) ton 220.00 0.88 194 
Soluble 20-20-20 (fertilizer) ton 1,411.20 0.12 169 
Trifluralin 4 EC (Treflan) (herbicide) gallon 33.49 0.45 15 
S1mazine 80WP (Princep) (herbicide) lb 3.75 13.00 49 
DCPA 75WP (Dacthal) (herbicide) lb 6.37 36.40 232 
Malathion, 57EL (Cythion) (insecticide) gallon 18.28 11.70 214 
Benomyl, 50WP (Benlate) (fungicide) lb 14.17 19.50 276 
Carbaryl, 80WP (Sevin) (1nsect1cide) lb 6.09 7.80 48 
Chlorothalonil 1 OM cu ft 
(Termil) (fungicide) canister 1.76 4.55 8 
Other (i.e., Kelthane, Caplan, Di-syston, 
Orthene, etc.)tt 
Subtotal 4,337 
Machinery and Equipment 
Tractor, 1 00 hp hr 17.00 24.29 413 
Tractor, 34 hp hr 4.99 37.31 186 
Articulated loader /3,000 lb hr 14.81 49.77 737 
Forks hr 0.01 49.77 1 
Plow, 3-14" hr 6.57 1.44 9 
Disk, 8' wide hr 4.23 3.48 15 
Harrow, 1 0' wide hr 8.45 0.21 2 
Cultimulcher, 1 0' wide hr 24.74 0.38 10 
Spray rig with 1 0' boom hr 2.77 2.14 6 
Transplanter, 3-row hr 26.79 1.71 46 
Permanent irrigation/well and 
pump 100 hp hr 7.60 63.20 480 
In-ground irrigation - bed area hr 3.13 48.00 150 
Above-ground irrigation - bed area hr 1.83 48.00 88 
In-ground irrigation - storage/holdmg hr 5.65 12.00 68 
Above-ground irrigation- storage/holding hr 11.05 12.00 133 
Traveler gun hr 12.06 3.20 39 
Portable PTO pump, 40 hp hr (no costs budgeted) 
Airblast sprayer hr 1.01 15.60 16 
Fertilizer injector hr 12.39 3.00 37 
Transplanter, 2-row hr 12.00 2.84 34 
Undercutter, bed hr 1.16 1.64 2 
Sidedresser, 2-row hr 0.63 4.80 3 
Cultivator, 2-row hr 0.95 9.51 9 
Wagon, 4-wheel hr 0.48 15.12 7 
*Total nursery= 50 acres, with 40 acres of growing space and 10 acres in production facilities, holding and field bed area, roads, etc. 
Group I plants = 1 0 acres, with 8 acres of growing space and 2 acres in production facilities, holding and field bed area, roads, etc., 
5,81 0 18-24" salable plants per year. 
tOuantity discounts were applied to chemicals and other items. 
f11, 1 07 plants would be stuck in the propagation house and about 23% would be lost, leaving 8,544 for transplanting into liner beds. About 20% 
of the plants in the liner beds would be lost, leaving 6,835 for transplanting into the field. 
**Average basic wage before withholding taxes and fringe benefits= $5.25, taxes and fringe benefits add 32% or $1.68 for a total of $6.93. 
ttTo achieve better pest and disease control, alternative chemical usage is advisable. Alternative chemical costs were estimated at 50% of the 
cost of Malathion, Benomyl, and Carbaryl. 
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TABLE 9 (contlnued).-Varlable Costs (Dollars) for Group II Plants (Juniperus) for a 50-Acre* Field 
Nursery, USDA Plant Hardiness Zones 5 and 6, 1985. 
Cost per Total Variable 
Unitt Cost 
Item Description Unit ($) Quantity ($) 
Machinery and Equipment 
(continued) 
Cultivator, 3-row hr 13.93 1 32 18 
Truck, 1 /2-ton p1ckup hr 8.42 34667 2,919 
Flatbed truck, 24' bed hr 1487 3647 ___Mg 
Subtotal 5,970 
Labor 
Labor hours hr 6.93"" 1,491 56 10,337 
Related labor hours, 20% hr 693 298.00 2,065 
Subtotal 12,402 
Interest Charge on Computed at 12% on an annual o/o 6.0 24,256.00 1,456 
Operating Capital bas1s for 6 months (0.06) 
Total Variable Costs 25,712 
Variable Cost 
per 18-24" Units available for sale 
Salable Plant 1n a g1ven year ea 5,810.00 4.42 
"Total nursery= 50 acres, with 40 acres of growing space and 10 acres 1n production facilitieS, holding and field bed area, roads, etc. 
Group II plants= 1 0 acres, w1th 8 acres of growing space and 2 acres in production facilities, holding and field bed area, roads, etc., 
5,81 0 18-24" salable plants per year. 
tOuantity discounts were applied to chemicals and other items. 
:j:11, 1 07 plants would be stuck in the propagation house and about 23% would be lost, leaving 8,544 for transplantmg into liner beds. About 20% 
of the plants in the liner beds would be lost, leaving 6,835 for transplanting into the field. 
""Average basic wage before withholding taxes and fringe benefits= $5.25, taxes and fringe benefits add 32% or $1.68 for a total of $6.93. 
ttTo achieve better pest and disease control, alternative chem1cal usage is advisable. Alternative chemical costs were estimated at 50% of the 
cost of Malathion, Benomyl, and Carbaryl. 
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TABLE 9a.-Varlable Costs (Dollars) for Group II Plants (Juniperus) for a 200-Acre* Field Nursery, USDA 
Plant Hardiness Zones 5 and 6, 1985. 
Cost per Total Variable 
Unitt Cost 
Item Description Unit ($) Quantity ($) 
Propagation:!: 
Rooting med:a Sand cu yd 650 24 00 156 
Collecting, stnppmg 
and st:ck:ng 48,594 UnitS @ 700 /hr hr 6 93'* 69 42 481 
Matntenance 25% of total propagat:on ma:ntenance hr hr 6.93 20000 1,386 
Harvest 48,594 un1ts@ 500/hr hr 693 9719 674 
Hormone powder #3, I.BA. lb 11 70 i 39 __ 1_6 
Subtotal 2,713 
Materials 
Burlap 32'' x 32" squares + twme ea 045 25,418 00 11 ,438 
Polyethylene ftlm 4 m;i wh1te, 32' x 225' ea 127 50 6 35 810 
Stnp tags 5/8" x 7" plasttc stnp tags ea 0 02 25.4!8 00 508 
Chemtcals Custom spread, custom blend 45-0-0, 
0-44-0, 0-0-60 (fertiltzer) ton 176 00 4 44 781 
Custom spread (ltme) ton 20 00 4 95 99 
Urea, 45-0-0- (lerttitzer) ton 220 00 4.95 1,089 
Soluble 20-20-20 (fertlltzer) ton 1,411.20 0.52 734 
Tnlluraltn 4 EC (Treflan) (herbtcide) gallon 33 49 1.97 66 
S1mazine 80WP (Prtncep) (herbictde) lb 3 75 61 10 229 
DCPA 75WP (Oacthal) (herbicide) lb 6.37 15904 1,013 
Malathion, 57EL (Cythton) (tnsectic!de) gallon 18.28 48.59 888 
Benomyl, 50WP (Benlate) (lung1cide) lb 14.17 32.36 459 
Carbaryl, 80WP (Sev1n) (1nsectic1de) lb 6.09 80.90 493 
Chlorothalonil1 OM cu ft 
(Termil) (fungtcide) canister 1.76 1905 34 
Other (1.e., Kelthane, Caplan, Di-syston, 
Orthene, etc.)tt 920 
Subtotal 19,561 
Machinery and Equipment 
Tractor, 1 00 hp hr 17.00 26.23 446 
Tractor, 60 h p hr 11.68 79.25 926 
Tractor, 34 hp hr 4.99 142.18 709 
Articulated loader /2,000 lb hr 6.67 49.88 333 
Articulated loader /3,000 lb hr 14.81 49.88 739 
Forks hr 0.01 99.67 1 
Plow, 3-14" hr 6.57 6.29 41 
Disk, 8' wide hr 4.23 10.84 46 
Harrow, 1 0' wide hr 8.45 0.94 8 
Cultimulcher, 1 0' wide hr 24.70 1.65 41 
Spray rig with 1 0' boom hr 2.77 9.37 26 
Transplanter, 3-row hr 26.79 7.48 200 
Permanent irrigation/well and 
pump 100 hp hr 7.60 88.00 669 
In-ground Irrigation - bed area hr 3.13 62.00 194 
Above-ground irrigation - bed area hr 1.83 62.00 113 
In-ground irrigation - storage/ 
holding hr 5.65 12.00 68 
Above-ground irrigation -storage/ 
holding hr 11.05 12.00 133 
Traveler gun hr 12 06 14.00 169 
Portable PTO pump, 40 hp hr (no costs budgeted) 
Airblast sprayer hr 1.01 68.16 69 
Fertilizer injector hr 12.39 3.00 37 
Transplanter, 2-row hr 12.00 12.46 150 
Undercutter, bed hr 1.16 7.19 8 
*Total nursery= 200 acres, with 175 acres of growing space and 25 acres in production fac1ltties, holding and field bed area, roads, etc. 
Group II plants = 40 acres, with 35 acres of growing space and 5 acres In production facilities, holding and field bed area, roads, etc., 
25,41 8 18-24" salable plants per year. 
·tOuantity discounts were applied to chemiq3ls and other items. 
:t:48,594 plants would be stuck in the propagation house and about 23% would be lost, leaving 37,380 for transplanting into liner beds. About20% 
of the plants in the liner beds would be lost, leaving 29,904 for transplanting into the field. 
**Average basic wage before withholding taxes and fringe benefits= $5.25, taxes and fringe benefits add 32% or $1.68 for a total of $6.93. 
ttTo achieve better pest and disease control, alternative chemical usage is advisable. Alternative chemical costs were estimated at 50% of the 
cost of Malathion, Benomyl, and Carbaryl. 
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TABLE 9a (continued).-Variable Costs (Dollars) for Group II Plants (Juniperus) for a 200-Acre* Field 
Nursery, USDA Plant Hardiness Zones 5 and 6, 1985. 
Cost per Total Variable 
Unitt Cost 
Item Description Unit ($) Quantity ($) 
Machinery and Equipment 
(continued) 
Undercutter. bed hr 1 16 719 8 
S1dedresser. 2-row hr 0.63 21.00 13 
Cultivator, 2-row hr 095 41.58 40 
Wagon, 4-wheel hr 048 6620 32 
Cultivator, 3-row hr 13 93 5.68 79 
Truck, 1 I 2-ton pickup hr 842 520.00 4,378 
Flatbed truck, 24' bed hr 14 87 159.48 ____sm_ 
Subtotal 12,039 
Labor 
Labor hours hr 6.93*' 6,271.93 43,465 
Related labor hours, 20% hr 6.93 1,254.38 
_M§@_ 
Subtotal 52,158 
Interest Charge on Computed at 12% on an annual % 6.0 86,471.00 5,188 
Operating Capital basis for 6 months (0.06) 
Total Variable Costs 91,659 
Variable Cost 
per 18-24" Units available for sale 
Salable Plant in a given year ea 25,418.00 3.61 
*Total nursery= 200 acres, with 175 acres of growing space and 25 acres in production facilities, holding and field bed area, roads, etc. 
Group II plants= 40 acres, with 35 acres of growing space and 5 acres in production facilities, holding and field bed area, roads, etc., 
25,418 1 8-24" salable plants per year. 
tOuantity discounts were applied to chemicals and other items. 
*48,594 plants would be stuck in the propagation house and about 23% would be lost, leaving 37,380 for transplanting into liner beds. About 20% 
of the plants in the liner beds would be lost, leaving 29,904 for transplanting into the field. 
**Average basic wage before withholding taxes and fringe benefits= $5.25, taxes and fringe benefits add 32% or $1.68 for a total of $6.93. 
ttTo achieve better pest and disease control, alternative chemical usage is advisable. Alternative chemical costs were estimated at 50% of the 
cost of Malathion, Benomyl, and Carbaryl. 
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TABLE 10.-Variable Costs (Dollars) for Group Ill Plants (VIburnum) for a 50-Acre* Field Nursery, USDA 
Plant Hardiness Zones 5 and 6, 1985. 
Cost per Total Variable 
Unitt Cost 
Item Description Unit ($) Quantity ($) 
Propagation:j: 
Rooting med1a Sand CCJ yd 6.50 12 00 78 
Collecting, stnppmg 
and st1ck1ng 11 ,869 un1ts @ 1 000 /hr hr 6 93 .. 11.87 82 
Mamtenance 25% of total propagation maintenance hr hr 6.93 182 50 1,265 
Harvest 11,869 un1ts@ 400/hr hr 6.93 29.68 206 
Hormone powder #1, I.BA ib 8 00 0 34 ___ 3 
Subtotal 1,634 
Materials 
Burlap 32" x 32" squares + tw1ne ea 0 45 6,208.00 2,794 
Polyethylene film 4 mil white, 32' x 225' ea 127 50 1.55 198 
Stnp tags 5/8" x 7" plast1c stnp tags ea 0.02 6,208.00 124 
Chem1cals Custom spread, custom blend: 45-0-0, 
0-44-0, 0-0-60 (fertilizer) ton 176.00 1.25 220 
Custom spread (lime) ton 20.00 1 21 24 
Urea, 45-0-0- (fertilizer) ton 220.00 0 66 145 
Soluble 20-20-20 (fertilizer) ton 1,411.20 0.06 85 
Trifluralin 4 EC (Treflan) (herbicide) gallon 33.49 055 18 
Simazine 80WP (Princep) (herbicide) lb 3.75 15.53 58 
DCPA 75WP (Dacthal) (herbicide) lb 6.37 43.47 227 
Malathion, 57EL (Cyth1on) (insecticide) gallon 18.28 13.97 255 
Benomyl, 50WP (Benlate) (fungicide) lb 14.17 9.32 132 
Carbaryl, 80WP (Sevin) (inser;ticide) lb 609 23.29 142 
Chlorothalonil 1OM cu tt 
(Termil) (fungicide) canister 1.76 4.65 8 
Other (i.e., Kelthane, Caplan, Di-syston, 
Orthene, etc.)tt ~ 
Subtotal 4,745 
Machinery and Equipment 
Tractor, 1 00 hp hr 17.00 35.58 605 
Tractor, 34 hp hr 4.99 34.44 172 
Articulated loader I 3,000 lb hr 14.81 57.78 856 
Forks hr 0.01 57.78 1 
Plow, 3-14" hr 6.57 1.77 12 
Disk, 8' wide hr 4.23 3.58 15 
Harrow, 1 0' wide hr 8.45 0.27 2 
Cultimulcher, 1 0' wide hr 24.70 0.54 13 
Spray rig with 1 0' boom hr 2.77 2.57 7 
Transplanter, 3-row hr 26.79 1.83 49 
Permanent irrigation/well and 
pump 100 hp hr 7.60 40.00 304 
In-ground irrigation - bed area hr 3.13 24.00 75 
Above-ground irrigation - bed area hr 1.83 24.00 44 
In-ground irrigation -storage/ 
holding hr 5.65 12.00 68 
Above-ground irrigation -storage/ 
holding hr 11.05 12.00 133 
Traveler gun hr 12.06 4.00 48 
Portable PTO pump, 40 hp hr (no costs budgeted) 
Airblast sprayer hr 1.01 18.63 19 
Fertilizer injector hr 12.39 1.50 19 
Transplanter, 2-row hr 12.00 3.04 36 
Undercutter, bed hr 1.61 1.76 3 
Sidedresser, 2-row hr 0.63 3.60 2 
Cultivator, 2-row hr 0.95 11.88 11 
Wagon, 4-wheel hr 0.48 16.16 8 
*Total nursery= 50 acres, with 40 acres of growing space and 10 acres in production facilities, holding and field bed area, roads, etc. 
Group Ill plants= 10 acres, with 8 acres of growing space and 2 acres in production facilities, holding and field bed area, roads, etc., 
6,208 salable plants (3-4' in height) per year. 
tOuantity discounts were applied to chemicals and other items. 
:j:11 ,869 plants would be stuck in the propagation house and about 23% would be lost, leaving 9,130 for transplanting into liner beds. About 20% 
of the plants in the liner beds would be lost, leaving 7,304 for transplanting into the field. 
**Average basic wage before withholding taxes and fringe benefits = $5.25, taxes and fringe benefits add 32% or $1.68 for a total of $6.93. 
ttTo achieve better pest and disease control, alternative chemical usage is advisable. Alternative chemical costs were estimated at 50% of the 
cost of Malathion, Benomyl, and CarbaryL 
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TABLE 10 (continued).-Variable Costs (Dollars) for Group Ill Plants (Viburnum) for a 50-Acre* Field 
Nursery, USDA Plant Hardiness Zones 5 and 6, 1985. 
Cost per Total Variable 
Unitt Cost 
Item Description Unit ($) Quantity ($) 
Machinery and Equ1pment 
(continued) 
Culh;ator, 3-row hr 13.93 0 69 10 
Truck. 1 /2-ton pickup hr 8 42 346 71 2,919 
F:atbed truck, 24' bed hr 14.87 35 92 ~ 
Subtotal 5,965 
Labor 
Labor hours hr 6.93** 1,651.59 11,446 
Related labor hours, 20% hr 6.93 330.32 ~ 
Subtotal 13,735 
Interest Charge on Computed at 12% on an annual % 60 26,079 00 1,565 
Operating Capital bas1s lor 6 months (0.06) 
Total Variable Costs 27,644 
Variable Cost 
per 3-4' Un1ts available lor sale 
Salable Plant 1n a g1ven year ea 6,208.00 4.45 
'Tota: nursery= 50 acres, w1th 40 acres of growing space and 10 acres in production facilities, holding and field bed area, roads, etc. 
Group Ill plants= 10 acres, with 8 acres of growmg space and 2 acres in production facilities, hold1ng and field bed area, roads, etc., 
6,208 salable plants (3-4' in height) per year. 
tOuant1ty discounts were applied to chemicals and other items. 
t11 ,869 plants would be stuck 1n the propagation house and about 23% would be lost, leaving 9,130 for transplanting into liner beds. About 20% 
of the plants 1n the l1ner beds would be lost, leaving 7,304 for transplanting into the field. 
''Average basic wage before withholding taxes and fringe benefits= $5.25, taxes and fringe benefits add 32% or $1.68 for a total of $6.93. 
t+To achieve better pest and disease control, alternative chemical usage is advisable. Alternative chemical costs were estimated at 50% of the 
cost of Malathion, Benomyl, and Carbaryl. 
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TABLE 1 Oa.-Varlable Costs (Dollars) for Group Ill Plants (VIburnum) for a 200-Acre" Field Nursery, USDA 
Plant Hardiness Zones 5 and 6, 1985. 
Item 
Propagation:j: 
Rooting med1a 
Collectmg, stnppmg 
and stick1ng 
Mamtenance 
Harvest 
Hormone powder 
Subtotal 
Materials 
Burlap 
Polyethylene film 
Stnp tags 
Chemicals 
Subtotal 
Machinery and Equipment 
Description 
Sand 
51,927 units@ 1 000 /hr 
25% of total propagation mamtenance hr 
51 ,927 units @ 400 /hr 
#1, I.B.A 
32'' x 32" squares+ tw1ne 
4 m1i wh1te, 32' x 225' 
5/8" x 7" plastic stnp tags 
Custom spread, custom blend. 45-0-0, 
0-44-0, 0-0-60 (fertilizer) 
Custom spread (l1me) 
Urea, 45-0-0- (fertilizer) 
Soluble 20-20-20 (fertilizer) 
Tr1flural1n 4 EC (Treflan) (herb1c1de) 
S1mazine 80WP (Princep) (herb1c1de) 
DCPA 75WP (Dacthal) (herbiCide) 
Malathion, 57EL (Cyth1on) (1nsect1c1de) 
Benomyl, 50WP (Benlate) (fung1c1de) 
Carbaryl, 80WP (Sev1n) (1nsectic1de) 
Chlorothalonil1 OM cu ft 
(Termil) (fungicide) 
Other (1.e., Kelthane, Caplan, D1-syston, 
Orthene, etc Jtt 
Unit 
cu yc 
hr 
hr 
hr 
lb 
ea 
ea 
ea 
ton 
ton 
ton 
ton 
gallon 
lb 
lb 
gallon 
lb 
lb 
canister 
Tractor, 1 00 hp hr 
Tractor, 60 hp hr 
Tractor, 34 hp hr 
Articulated loader /2,000 lb hr 
Articulated loader /3,000 lb hr 
Forks hr 
Plow, 3-14" hr 
Disk, 8' wide hr 
Harrow, 1 0' wide hr 
Cultimulcher, 1 0' wide hr 
Spray rig with 1 0' boom hr 
Transplanter, 3-row hr 
Permanent irrigation/well and 
pump 1 00 hp hr 
In-ground Irrigation - bed area hr 
Above-ground irrigation - bed area hr 
In-ground irrigation -storage/ 
holding hr 
Above-ground irrigation - storage/ 
holding hr 
Traveler gun hr 
Portable PTO pump, 40 hp hr 
Airblast sprayer hr 
Fertilizer injector hr 
Transplanter, 2-row hr 
Undercutter, bed hr 
Cost per 
Unitt 
($) 
6 50 
6 93'" 
6 93 
6 93 
8 00 
0 45 
127 50 
0 02 
176 00 
2000 
22000 
1,41120 
33 49 
3 75 
6.37 
18 28 
1417 
6.09 
1.76 
17.00 
11.68 
499 
6.67 
14.81 
O.D1 
6.57 
4.23 
845 
24.70 
2.77 
26.79 
7.60 
313 
1.83 
5.65 
11.05 
12.06 
1.01 
12.39 
12.00 
1.16 
Total Variable 
Cost 
Quantity ($) 
24 co i 56 
51 93 360 
200 00 1.386 
12993 900 
! 49 __ 1_2 
27,162 00 
6 79 
27,16200 
5 46 
9.67 
2 89 
028 
2 42 
67 93 
190.19 
61 13 
40 76 
101 89 
20 37 
2904 
125.56 
15604 
12642 
126.42 
252.83 
7.74 
15.67 
1.16 
2.28 
11.28 
7.99 
61.50 
32.00 
32.00 
12.00 
12.00 
17.50 
(no costs budgeted) 
78.75 
1.50 
13.31 
7.68 
2.814 
12,223 
866 
543 
961 
193 
636 
395 
81 
255 
1,212 
1,117 
578 
621 
36 
~ 
20,875 
494 
1,467 
779 
843 
1,872 
3 
51 
66 
10 
56 
31 
214 
467 
100 
59 
68 
133 
211 
80 
19 
160 
9 
*Total nursery= 200 acres, with 175 acres of growing space and 25 acres in production facilities, holding and field bed area, roads, etc. 
Group Ill plants= 40 acres, with 35 acres of growing space and 5 acres in production facilities, holding and field bed area, roads, etc., 
27,162 salable plants (3-4' in height) per year. 
tOuantity discounts were applied to chemicals and other items. 
:j:51 ,927 plants would be stuck in the propagation house and about 23% would be lost, leaving 39,944 for transplanting into liner beds. About 20% 
of the plants in the liner beds would be lost, leaving 31 ,955 for transplanting into the field. 
**Average basic wage before withholding taxes and fringe benefits= $5.25, taxes and fringe benefits add 32% or $1.68 for a total of $6.93. 
ttTo achieve better pest and disease control, alternative chemical usage is advisable. Alternative chemical costs were estimated at 50% of the 
cost of Malathion, Benomyl, and Carbaryl. 
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TABLE 10a (continued).-Varlable Costs (Dollars) for Group Ill Plants (VIburnum) for a 200-Acre* Field 
Nursery, USDA Plant Hardiness Zones 5 and 6, 1985. 
Cost per Total Variable 
Unitt Cost 
Item Description Unit ($) Quantity ($) 
Machinery and Equipment 
(continued) 
S;dedresser, 2-row hr 0.63 15.75 10 
Cultivator, 2-row hr 0.95 34.66 33 
Wagon, 4-wheel hr 0.48 70.76 34 
Cultivator. 3-row hr 13.93 3.04 42 
Twck. 1 /2-ton pickup hr 8.42 533.31 4,490 
Flatbed truck, 24' bed hr 14.87 157.14 
___1Jll 
Subtotal 14,138 
Labor 
Labor hours hr 6.93** 7,165.73 49,658 
Related labor hours, 20% hr 6.93 1,433.15 ~ 
Subtotal 59,590 
Interest Charge on Computed at 1 2% on an annual % 6.0 97,417.00 5,845 
Operating Capital basis for 6 months (0.06) 
Total Variable Costs 103,262 
Variable Cost 
per 3-4" Units available for sale 
Salable Plant in a given year ea 27,162.00 3.80 
'Total nursery= 200 acres, with 175 acres of growing space and 25 acres 1n production facilities, holding and field bed area, roads, etc. 
Group Ill plants= 40 acres, with 35 acres of growing space and 5 acres in production facilities, holding and field bed area, roads, etc., 
27,162 salable plants (3-4' in height) per year. 
tOuantity discounts were applied to chemicals and other items. 
*51 ,927 plants would be stuck in the propagation house and about 23% would be lost, leaving 39,944 for transplanting into liner beds. About 20% 
of the plants in the liner beds would be lost, leaving 31,955 for transplanting into the field. 
"Average basic wage before withholding taxes and fringe benefits= $5.25, taxes and fringe benefits add 32% or $1.68 for a total of $6.93. 
ttTo achieve better pest and disease control, alternative chemical usage is advisable. Alternative chemical costs were estimated at 50% of the 
cost of Malathion, Benomyl, and Carbaryl. 
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TABLE 11.-Variable Costs (Dollars) for Group IV Plants (Acer rubrum) for a 50-Acre* Field Nursery, USDA 
Plant Hardiness Zones 5 and 6, 1985. 
Coat per Total Variable 
Unitt Coat 
Item Description Unit ($) Quantity ($) 
Materials 
Burlap 54" x 54" squares+ 24" basket ea 310 1,869 00 5 794 
Twtne Nails +twine ea 015 1,869 00 280 
Liners 6-8' 2 yr branched ea 11.09 2,076.00 23.023 
Strtp tags 5/8" x T' plasttc stnp tags ea 002 1,869.00 37 
Poultry wire 1" for rabbtt control roll 29.00 2 00 58 
Seed Ryegrass (Kentucky 31) lb 064 348 48 223 
Chemtcals Custom spread, custom blend: 45-0-0, 
0-44-0, 0-0-60 (fertiltzer) ton 176 00 0.90 158 
Custom spread (lime) ton 2000 1.60 32 
Urea, 45-0-0- (fertiltzer) ton 22000 0.70 154 
Triflura!in 4 EC (Treflan) (herbtctde) gallon 3349 0.40 13 
Simazine 80WP (Princep) (herbicide) lb 375 16.00 60 
DCPA 75WP (Dacthal) (herbicide) lb 637 47.04 300 
Malathion, 57EL (Cythion) (insectictde) gallon 18.28 14.40 263 
Benomyl, 50WP (Benlate) (fungicide) lb 1417 9.60 136 
Carbaryl, 80WP (Sevin) (insectictde) lb 609 24.00 146 
Other (1.e., Kelthane, Caplan, Di-syston, 
Orthene, etc.)** _____m 
Subtotal 30,949 
Machinery and Equipment 
Tractor, 1 00 hp hr 17.00 49.84 847 
Tractor, 34 hp hr 4.99 22.86 114 
Flatbed truck, 24' bed hr 14.87 125.76 1,870 
Articulated loader /3,000 lb hr 14.81 54.89 813 
Tree spade hr 5.30 125.79 667 
Forks hr O.D1 54.89 1 
Plow, 3-14" hr 6.57 1.28 8 
Disk, 8' wide hr 4.23 2.28 1 0 
Harrow, 1 0' wide hr 8.45 0.19 2 
Cultimulcher, 1 0' wide hr 24.70 0.34 8 
Spray rig with 1 0' boom hr 2.77 2.50 7 
Transplanter, 1-row (tree) hr 0.92 37.75 35 
Permanent irrigation/well and 
pump 100 hp hr 7.60 15.20 116 
In-ground irrigation-storage/ 
holding hr 5.56 12.00 67 
Above-ground irrigation-storage/ 
holding hr 11.05 12.00 133 
In-ground irrigation- bed/field hr 3.13 3.20 10 
Traveler gun hr 12 06 3.20 39 
Portable PTO pump, 40 hp hr (no costs budgeted) 
Airblast sprayer hr 1.01 19.20 19 
Mower hr 2.98 4.36 13 
Seeder hr 1.05 216 2 
Sidedresser, 2-row hr 0.63 3.84 2 
Cultivator, 2-row hr 0.95 4.24 4 
Wagon, 4-wheel hr 0.48 6.10 3 
Truck, 1 /2-ton pickup hr 8.42 384.42 3,237 
Flatbed truck, 24' bed hr 14.87 125.76 ___1EQ 
Subtotal 9,897 
*Total nursery= 50 acres, with 40 acres of growing space and 1 0 acres in production facilities, holding and field bed area, roads, etc. 
Group IV plants = 1 0 acres, with 8 acres of growing space and 2 acres in production facilities, holding and field bed area, roads, etc., 
1 ,869 2" caliper salable plants per year. 
tOuantity discounts were applied to chemicals and other items. 
*Average basic wage before withholding taxes and fringe benefits= $5.25, taxes and fringe benefits add 32% or $1.68 for a total of $6.93. 
**To achieve better pest and disease control, alternative chemical usage is advisable. Alternative chemical costs were estimated at 50% of 
the cost of Malathion, Benomyl, and CarbaryL 
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TABLE 11 (contlnued).-Varlable Costs (Dollars) for Group IV Plants (Acer rubrum) for a 50-Acre* Field 
Nursery, USDA Plant Hardiness Zones 5 and 6, 1985. 
Item 
Labor 
Subtotal 
Interest Charge on 
Operating Capital 
Total Variable Costs 
Variable Cost 
per Salable 
Plant (2" Caliper) 
Description 
Labor hours 
Related labor hours, 20% 
Computed at 12% on an annual 
basts for 6 months 
Units avatlable lor sale 
tn a given year 
Unit 
hr 
hr 
% 
ea 
Cost per 
Unitt 
($) 
6.93:1: 
6.93 
6.0 
(0.06) 
Total Variable 
Cost 
Quantity ($) 
1,340.44 
268.00 
51,994.00 
1,869.00 
9,290 
~ 
11 ,148 
3,120 
55,114 
29.49 
'Total nursery= 50 acres, wtth 40 acres of growmg space and 10 acres in production facilities, holding and field bed area, roads, etc. 
Group IV plants= 10 acres, with 8 acres of growmg space and 2 acres in production facilities, holding and field bed area, roads, etc., 
1 ,869 2" caliper salable plants per year. 
tOuanttty dtscounts were applied to chemtcals and other ttems. 
:t:Average basic wage before withholding taxes and fringe benefits= $5.25, taxes and fringe benefits add 32% or $1.68 for a total of $6.93. 
''To achieve better pest and disease control, alternative chemical usage is advisable. Alternative chemical costs were estimated at 50% of the 
cost of Malathion, Benomyi, and Carbaryl. 
TABLE 11a.-Varlable Costs (Dollars) for Group IV Plants (Acer rubrum) for a 200-Acre* Field Nursery, 
USDA Plant Hardiness Zones 5 and 6, 1985. 
Item 
Materials 
Burlap 
Twine 
Liners 
Strip tags 
Poultry wire 
Seed 
Chemicals 
Subtotal 
Description 
54" x 54" squares+ 24" basket 
Nails +twine 
6-8' 2 yr branched 
5/8" x 7" plastic strip tags 
1" poultry wire for rabbit control 
Ryegrass (Kentucky 31) 
Custom spread, custom blend: 45-0-0, 
0-44-0, 0-0-60 (fertilizer) 
Custom spread (lime) 
Urea, 45-0-0 (fertilizer) 
Trifluralin 4 EC (Treflan) (herbicide) 
Simazine 80WP (Princep) (herbicide) 
DCPA 75WP (Dacthal) (herbicide) 
Malathion, 57EL (Cythion) (insecticide) 
Benomyl, 50WP (Benlate) (fungicide) 
Carbaryl, 80WP (Sevin) (insecticide) 
Other (i.e., Kelthane, Captan, Di-syston, 
Orthene, etc.)'* 
Unit 
ea 
ea 
ea 
ea 
roll 
lb 
ton 
ton 
ton 
gallon 
lb 
lb 
gallon 
lb 
lb 
Cost per Total Variable 
Unitt Coat 
($) Quantity ($) 
3.10 8,17700 25,349 
0.15 8,177.00 1,227 
8.68 9,086.00 78,866 
0.02 8,177.00 164 
29.00 9.00 261 
0.64 1,524.60 976 
176.00 3.95 695 
20.00 7.00 140 
220.00 3.08 678 
33.49 1.75 59 
3.75 70.00 263 
6.37 196.00 1,249 
18.28 63.00 1,152 
14.17 42.00 595 
6.09 105.00 639 
1,193 
113,506 
I 
*Total nursery= 200 acres, with 175 acres of growing space and 25 acres in production facilities, holding and field bed area, roads, etc. 
Group IV plants= 40 acres, with 35 acres of growing space and 5 acres in production facilities, holding and field bed area, roads, etc. 
8,177 2" caliper salable plants per year. 
tOuantity discounts were applied to chemicals and other items. 
:t:Average basic wage before withholding taxes and fringe benefits= $5.25, taxes and fringe benefits add 32% or $1.68 for a total of $6.93. 
*To achieve better pest and disease control, alternative chemical usage is advisable. Alternative chemical costs were estimated at 50% of the 
cost of Malathion, Benomyl, and Carbaryl. 
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TABLE 11 a (contlnued).-Varlable Costs (Dollars) for Group IV Plants (Acer rubrum) for a 200-Acre* Field 
Nursery, USDA Plant Hardiness Zones 5 and 6, 1985. 
Cost per Total Variable 
Unitt Coat 
Item Description Unit ($) Quantity ($) 
Machinery and Equipment 
Tractor, 1 00 hp hr 1700 170 82 2,904 
Tractor, 60 hp hr 1168 102 20 1,194 
Tractor, 34 hp hr 499 8885 443 
Articulated loader /2,000 lb hr 667 108 75 725 
Articulated loader I 3,000 lb hr 14 81 108 75 1 ,611 
Tree spade hr 530 543 07 2,878 
Forks hr 0 01 217 49 2 
Plow, 3-14" hr 657 560 37 
D1sk, 8' wide hr 4.23 945 40 
Harrow, 1 0' w1de hr 845 084 7 
Cult1mulcher, 1 0' w1de hr 24 70 1 47 36 
Spray ng with 1 0' boom hr 277 10 99 30 
Transplanter, 1-row (tree) hr 092 16520 152 
Permanent irrigation/well and 
pump 100 hp hr 7.60 26.00 198 
In-ground irrigation-storage/ 
holding hr 5.65 12.00 68 
Above-ground irrigation-storage/ 
holding hr 11.05 12.00 133 
In-ground irrigation - bed/field hr 3.13 14.00 44 
Traveler gun hr 12.06 14.00 169 
Portable PTO pump, 40 hp hr 375 340 13 
Airblast sprayer hr 1.01 84.00 85 
Seeder hr 1.05 4.76 5 
Mower hr 2.98 19.04 57 
Sidedresser, 2-row hr 0.63 16.80 11 
Cultivator, 2-row hr 0.95 18.48 18 
Wagon, 4-wheel hr 0.48 26.20 13 
Truck, 1 /2-ton pickup hr 8.42 685.20 5,769 
Flatbed truck, 24' bed hr 14.87 545.07 8,105 
Subtotal 24,747 
Labor 
Labor hours hr 6.93:j: 6,320.04 43,789 
Related labor hours, 20% hr 6.93 1,264.00 8,760 
Subtotal 52,558 
Interest Charge On Computed at 12% on an annual % 6.0 190,811.00 11.449 
Operating Capital basis for six months (0.06) 
Total Variable Costs 202,260 
Variable Cost 
per Salable Units available for sale 
Plant (2" Caliper} in a given year ea 8,177.00 24.74 
*Total nursery= 200 acres, with 175 acres of growing space and 25' acres in production facilities, holding and field bed area, roads, etc. 
Group IV plants= 40 acres, with 35 acres of growing space and 5 acres in production facilities, holding and field bed area, roads, etc. 
8,177 2" caliper salable plants per year. 
tOuantity discounts were applied to chemicals and other items. 
:j:Average basic wage before withholding taxes and fringe benefits= $5.25, taxes and fringe benefits add 32% or $1.68 for a total of $6.93. 
*To achieve better pest and disease control, alternative chemical usage is advisable. Alternative chemical costs were estimated at 50% of the 
cost of Malathion, Benomyl, and Carbaryl. 
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TABLE 12.-Varlable Costs (Dollars) for Group V Plants (Malus) for a 50-Acre* Field Nursery, USDA Plant 
Hardiness Zones 5 and 6, 1985. 
Cost per Total Variable 
Unitt Cost 
Item Description Unit ($) Quantity ($) 
Materials 
Burlap 54" x 54" squares + 18" basket ea 2.53 2,732.00 6,912 
Twme Nails + tw1ne ea 0.15 2,732.00 410 
lmers 5'-6' 2 yr branched ea 6.00 3,036.00 18,216 
Strip tags 5 /8" x T plast1c strip tags ea 0.02 2,732.00 55 
Poultry w1re 1" poultry w1re for rabbit control roll 29.00 2.00 58 
Seed Ryegrass (Kentucky 31) lb 0.64 435.60 279 
Chemicals Custom spread, custom blend· 45-0-0, 
0-44-0, 0-0-60 (!ert111zer) ton 17600 1.13 199 
Custom spread (lime) ton 20.00 2.00 40 
Urea, 45-0-0 (fertilizer) ton 220.00 0.66 145 
Trifluraiin 4 EC (Treflan) (herbicide) gallon 33.49 0.50 17 
Slmaz1ne 80WP (Princep) (herbicide) lb 3.75 15.00 56 
DCPA 75WP (Dacthal) (herbicide) lb 6.37 44.10 281 
Malathion, 57EL (Cythion) (insecticide) gallon 18.28 13.50 247 
Benomyl, 50WP (Benlate) (fungicide) lb 14.17 9.50 135 
Carbaryl, BOWP (Sevin) (insecticide) lb 6.09 22.50 137 
Other (1.e., Kelthane, Caplan, Di-syston, 
Orthene, etc.)** 260 
Subtotal 27,447 
Machinery and Equipment 
Tractor, 1 00 hp hr 17.00 68.48 1,164 
Tractor, 60 hp hr 11.68 17.06 199 
Tractor, 34 hp hr 4.99 41.78 208 
Articulated loader /3,000 lb hr 14.81 92.10 1,364 
Tree spade hr 5.30 1 02.57 544 
Forks hr 0.01 92.10 1 
Plow, 3-14" hr 6.57 1.60 11 
Disk, 8' wide hr 4.23 3.24 14 
Harrow, 1 0' wide hr 8.45 0.24 2 
Cultimulcher, 1 0' wide hr 24.70 0.49 12 
Spray rig with 1 0' boom hr 2.77 2.46 7 
Transplanter, 1-row (tree) hr 0.92 55.20 51 
Permanent irrigation/well and 
pump 100 hp hr 7.60 16.00 122 
In-ground irrigation-storage I 
holding hr 5.65 12.00 68 
Above-ground irrigation-storage/ 
holding hr 11.05 12.00 133 
In-ground irrigation -bed/field hr 3.13 4.00 13 
Traveler gun hr 12.06 4.00 48 
Portable PTO pump, 40 hp hr (no costs budgeted) 
Airblast sprayer hr 1.01 18.00 18 
Seeder hr 1.05 1.02 1 
Mower hr 2.98 4.08 12 
Sidedresser, 2-row hr 0.63 3.60 2 
Cultivator, 2-row hr 0.95 3.96 4 
Wagon, 4-wheel hr 0.48 8.16 4 
Truck, 1 /2-ton pickup hr 8.42 346.67 2,919 
Flatbed truck, 24' bed hr 14.87 157.77 2,346 
Subtotal 9,267 
*Total nursery= 50 acres, with 40 acres of growing space and 10 acres in production facilities, holding and field bed area, roads, etc. 
Group V plants = 1 0 acres, with 8 acres of growing space and 2 acres in production facilities, holding and field bed area, roads, etc. 
2,7321-1 /2" caliper salable plants per year. 
tOuantity discounts were applied to chemicals and other items. 
tAverage basic wage before withholding taxes and fringe benefits= $5.25, taxes and fringe benefits add 32% or $1.68 for a total of $6.93. 
**To achieve better pest and disease control, alternative chemical usage is advisable. Alternative chemical costs were estimated at 50% of the 
cost of Malathion, Benomyl, and Carbaryl. 
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TABLE 12 (contlnued).-Variable Costs (Dollars) for Group V Plants (Malus) for a 50-Acre* Field Nursery, 
USDA Plant Hardiness Zones 5 and 6. 
Item 
Labor 
Subtotal 
Interest Charge On 
Operating Capital 
Total Vanable Costs 
Variable Cost 
per Salable 
Plant (1-1/2" Caliper) 
Description 
Labor hours 
Related labor hours, 20% 
Computed at 12% on an annual 
bas1s for SIX months 
Units available for sale 
in a given year 
Unit 
hr 
hr 
ea 
Cost per 
Unitt 
($) 
6.93:;: 
693 
60 
(0 06) 
Total Variable 
Cost 
Quantity ($) 
1,67491 
'335 00 
2,732 00 
11 ,6G7 
2,322 
13,929 
3 039 
53,682 
19.65 
*Total nursery= 50 acres, with 40 acres of growing space and 10 acres 1n product1on facilities, holding and field bed area, roads, etc 
Group V plants= 1 0 acres, with 8 acres of growing space and 2 acres 1n product1on facilities, holding and field bed area. roads, etc. 
2,732 1-1 /2" caliper salable plants per year. 
tOuantity discounts were applied to chem1cals and other 1tems. 
:j:Average basic wage before withholding taxes and fringe benefits= $5.25, taxes and fnnge benefits add 32% or $1.68 for a total of $6.93. 
**To achieve better pest and disease control, alternative chemical usage is advisable. Alternative chem1cal costs were esttmated at 50% of the 
cost of Malathion, Benomyl, and CarbaryL 
TABLE 12a.-Variable Costs (Dollars) for Group V.Piants (Malus) for a 200-Acre* Field Nursery, USDA Plant 
Hardiness Zones 5 and 6, 1985. 
Cost per Total Variable 
Item 
Materials 
Burlap 
Twine 
Liners 
Strip tags 
Poultry wire 
Seed 
Chemicals 
Subtotal 
Description 
54" x 54" squares+ 18" basket 
Nails+ twine 
5-6' 2 yr branched 
5/8" x 7" plastic strip tags 
1" for rabbit control 
Ryegrass (Kentucky 31) 
Custom spread, custom blend: 45-0-0, 
0-44-0, 0-0-60 (fertilizer) 
Custom spread (lime) 
Urea, 45-0-0 (fertilizer) 
Trifluralin 4 EC (Treflan) (herbicide) 
Simazine 80WP (Princep) (herbicide) 
DCPA 75WP (Dacthal) (herbicide) 
Malathion, 57EL (Cythion) (insecticide) 
Benomyl, 50WP (Benlate) (fungicide) 
Carbaryl, 80WP (Sevin) (insecticide) 
Other (i,e., Kelthane, Caplan, Di-syston, 
Orthene, etc.)** 
Unit 
ea 
ea 
ea 
ea 
roll 
lb 
ton 
ton 
ton 
gallon 
lb 
lb 
gallon 
lb 
lb 
Unitt Cost 
($) Quantity ($) 
2.53 11,954.00 30,244 
.15 11 ,954.00 1,793 
4.86 13,283.00 64,555 
0.02 11,954.00 239 
29.00 9.00 261 
0.64 1,905.75 1,220 
176.00 4.94 869 
20.00 8.75 175 
220.00 3.85 847 
33.49 8.75 293 
3.75 87.50 328 
6.37 245.00 1,561 
18.28 78.75 1,440 
14.17 131 .25 1,860 
6.09 52.50 320 
1,810 
107,815 
*Total nursery= 200 acres, with 175 acres of growing space and 25 acres in production facilities, holding and field bed area, roads, etc. 
Group V plants= 40 acres, with 35 acres of growing space and 5 acres in production facilities, holding and field bed area, roads, etc., 
11 ,954 1-1 /2" salable plants per year. 
tOuantity discounts were applied to chemicals and other items. 
:j:Average basic wage before withholding taxes and fringe benefits= $5.25, taxes and fringe benefits add 32% or $1 .68 for a total of $6.93. 
**To achieve better pest and disease control, alternative chemical usage is advisable. Alternative chemical costs were estimated at 50% of the 
cost of Malathion, Benomyl, and CarbaryL 
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TABLE 12a (continued).-Variable Costs (Dollars) for Group V Plants (Malus) for a 200-Acre* Field Nursery, 
USDA Plant Hardiness Zones 5 and 6, 1985. 
Cost per Total Variable 
Unlit Cost 
Item Description Unit ($) Quantity ($) 
Machinery and Equipment 
17.00 248.51 4,225 Tractor, 100 ho hr 
Tractor. 60 hr 11.68 252.38 2,948 
Tractor, 34 hr 4.99 102.65 512 
,"rticulated ioader/2~000 ib hr 6.67 157 26 1,049 
Articulated roader I 3,000 !b hr 14.81 157.87 2,338 
Tree spade hr 5.30 475.16 2,518 
Forks hr 0.01 314.52 3 
Plow, 3-14" hr 6.57 7.00 46 
DISk, 8' Wide hr 4.23 14.18 60 
Harrow, 1 0' w1de hr 8.45 1.05 9 
Cu!t!mulcher, 1 0' w:ce hr 24.70 2 02 50 
Spray ng w1th 1 0' boom hr 2.77 13.76 38 
Transplanter, 1-row (tree) hr 0.92 241 .51 222 
Permanent 1rrtga110n /wei! and 
pump 100 hp hr 7.60 29.50 224 
In-ground irrigation-storage/ 
hold:ng hr 5.65 12.00 68 
Above-ground irngation-storage I 
holding hr 11.05 12.00 133 
in-ground irrigation- bed/field hr 3.13 17.50 55 
Traveler gun hr 12.06 17.50 211 
Portable PTO pump, 40 hp hr (no costs budgeted) 
Airblast sprayer hr 1.01 78.75 80 
Seeder hr 1.05 5.96 6 
Mower hr 2.98 23.80 71 
Sidedresser, 2-row hr 0.63 15.70 10 
Cultivator, 2-row hr 0.95 17.34 16 
Wagon, 4-wheel hr 0.48 38.34 18 
Truck, 1/2-ton pickup hr 8.42 520.00 4,378 
Flatbed truck, 24' bed hr 14.87 716.67 10,657 
Subtotal 29,945 
Labor 
Labor hours hr 6.93:j: 6,881.83 47,691 
Related labor hours, 20% hr 6.93 1,376.00 9,537 
Subtotal 57,228 
Interest Charge On Computed at 12% on an annual % 6.0 194,988.00 11,699 
Operating Capital basis for six months (0.06) 
Total Variable Costs 206,687 
Variable Cost 
per Salable Units available for sale 
Plant (1-1/2" Caliper) in a given year ea 11,954.00 17.29 
*Total nursery= 200 acres, with 175 acres of growing space and 25 acres in production facilities, holding and field bed area, roads, etc. 
Group V plants= 40 acres, with 35 acres of growing space and 5 acres in production facilities, holding and field bed area, roads, etc., 
11 ,954 1-1/2" salable plants per year. 
tOuantity discounts were applied to chemicals and other items. 
:j:Average basic wage before withholding taxes and fringe benefits= $5.25, taxes and fringe benefits add 32% or $1 .68 for a total of $6.93. 
**To achieve better pest and disease control, alternative chemical usage is advisable. Alternative chemical costs were estimated at 50% of the 
cost of Malathion, Benomyl, and CarbaryL 
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TABLE 13.-Estlmated Variable Costs per Hour of Use for Machinery and Equipment tor Field Nurseries, 
USDA Plant Hardiness Zones 5 and 6, 1985. 
Estimated 
Annual Use Estimated Cost per Hour of Use 
New Expected 50 Acre* 200 Acret Lubrication 
Item Cost Life Nursery Nursery Repairs; Fuel** and Filter Total 
Number Item ($) (yr.) (hr.) (hr.) ($) ($) ($) ($) 
1 Tractor, 100 hp 28,278 10 217 494 515 '030 1 55 17 00 
2 Tractor, 60 hp 20,419 10 583 ea 3.15 7 42 1 11 11 68 
3 Tractor, 34 hp 14,504 10 169 632 207 2 54 038 499 
4 Flatbed truck 42,000 10 383 1,702 2.22 11 00 1.65 14 87 
5 Articulated loader /2,000 lb 25,000 10 600 3.75 2 54 0 38 6 67 
6 Articulated loader /3,000 lb 38,000 10 328 600 5.70 7 92 119 14 81 
7 Tree spade 8,490 2 181 641 5.30 5 30 
8 Forks for loaders 1,100 10 328 1,200 001 0 Cl1 
9 Plow 2,616 10 8 32 6.57 6 57 
10 Disk 3,900 10 15 60 4.23 4 23 
11 Harrow 650 10 2 5 845 845 
12 Cultimulcher 3,800 10 3 10 24.70 24.70 
13 Spray rig (boom sprayer) 1,407 7 13 58 2.77 277 
14 Transplanter, 3-row 7,500 10 5 21 26.79 26 79 
15 Transplanter, 1-row 5,000 10 93 407 0.92 0.92 
16 Permanent irrigation, well + pump 36,396 20 221 323 0.56 6.12 0.92 7.60 
17 In-ground irrigation/bed-fieldtt 34,606 20 151 221 3.13 3.13 
18 Above-ground irrigation /bed-fieldtt 4,345 5 144 190 1.83 1.83 
19 In-ground irrigation I storage/holdingtt 16,957 20 60 60 5.65 5.65 
20 Above-ground irrigation 
storage/holdingtt 8,286 5 60 60 11.05 11 05 
21 Traveler guntt 22,000 10 17 73 12.06 12.06 
22 Portable irrigation pump (emergency) 425 10 
23 Airblast sprayer 3,600 7 94 406 1.01 1 01 
24 Fertilizer injector 858 5 9 ea. 9 ea. 12.39 12.39 
25 Transplanter, 2-row 5,600 10 8 35 12.00 12.00 
26 Undercutter-bed 285 7 5 21 1.16 1.16 
27 U-Biade-field 240 5 0.38 1.65 17.65 17.65 
28 Fertilizer sidedresser 1,000 10 24 103 0.63 0.63 
29 Cultivator, 2-row 1,750 7 44 172 0.95 095 
30 Wagon 1,978 10 57 ea. 249 ea. 0.48 048 
31 Cultivator, 3-row 2,250 7 4 15 13.93 13.93 
32 Truck-1/2-ton pickup 13,485 5 1,771 2,779 4.37 3.52 0.53 8.42 
33 Mower 2,283 10 9 46 2.98 2.98 
34 Seeder 175 10 4 10 1.05 1.05 
*50 total acres. 
t200 total acres. 
:j:Repairs per hour were based on usage of the large nursery. They were computed on the basis of percent of new cost over the life of the 
asset. Percent factors used were: 90 for items 1, 2, 3, 4, 5, 6, 32; 80 for items 9, 13, 23; 75 for items 14, 15, 25, 28; 65 for items 10, 11, 12, 24, 
29, 31; 60 for items 26, 27, 30, 33, 34; 40 for items 7, 17, 18, 19, 20, 21, 22; and 10 for items 8, 16. The total was then divided by the estimated 
total number of hours the equipment would be an asset. 
**Fuel was estimated at $1.10 per gallon for gasoline-driven items, $1.03 for diesel-driven items, and $0.31 per killowatt tor electrical-driven 
items. 
ttCost is for a large nursery on which variable costs per hour were based. Cost for the small nursery was lower. 
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TABLE 14.-Summary of Fixed, Variable and Total Costs (Dollars) of Operating a 50-Acre* Field Nursery, 
USDA Plant Hardiness Zones 5 and 6, 1985. 
Group I Group II Group Ill Group IV Group V 
Item (Tax us) (Juniperus) (VIburnum) (Acer rubrum) (Malus) Total 
Fixed Costs 
Land and IIT'proverlents 7,061 7.061 7,06: 7,061 7,061 35,304t 
B:;i!dmgs 4,740 4,740 4,740 4,740 4,740 23,698t 
Maohmery and equipment 13,173 13.173 13,173 13,173 13,173 65,866t 
General overhead 20,592 20,592 20,592 20,592 20,592 1 02,960t 
Interest on general overhead, 
msuranoe and taxes 1,336 1,336 1,336 1,336 1,336 6,678t 
Subtotal 46,902 46,902 46,902 46,902 46,902 234,506t 
Variable Costs 
Propagation 2,729 1,547 1,634 + :j: 5,910 i' 
Matenais 4,067 4,337 4,745 30,949 27,447 71,545 
Machmery and equipment 5,894 5,970 5,965 9,897 9,267 36,993 
labor 11,389 12,402 13,735 11,148 13,929 62,603 
Interest on operating capital 1,445 1,456 1,565 3,120 3,039 10,625 
Subtotal 25,524 25,712 27,644 55,114 53,682 187,676 
Total 72,426 72,614 74,546 102,016 100,584 422,182t 
Salable Plants Per Year 4,140 5,810 6,208 1,869 2,732 20,759 
Cost per Salable Plant 17A9 12.50 12.00 54.58 36.82 20.34 
*Total nursery= 50 acres, with 40 acres of growing space and 10 acres in production facilities, holding and field bed area, roads, etc. 
tlndividual ligures do not always add to the total due to round1ng. 
*Tree liners were purchased rather than propagated. liner costs were included under materials. 
TABLE 14a.-Summary of Fixed, Variable, and Total Costs (Dollars) of Operating a 200-Acre* Field Nursery, 
USDA Plant Hardiness Zones 5 and 6, 1985. 
Group I Group II Group Ill Group IV GroupV 
Item (Taxus) (Juniperus) (VIburnum) (Acer rubrum) (Malus) Total 
Fixed Costs 
land and improvements 21,716 21,716 21,716 21,716 21,716 1 08,578t 
Buildings 6,811 6,811 6,811 6,811 6,811 34,055t 
Machinery and equipment 25,495 25,495 25,495 25,495 25,495 127,477t 
General overhead 32,685 32,685 32,685 32,685 32,685 163,425t 
Interest on general overhead, 
insurance, and taxes 2,198 2,198 2,198 2,198 2,198 1 0,990t 
---
Subtotal 88,905 88,905 88,905 88,905 88,905 444,525t 
Variable Costs 
Propagation 3,560 2,713 2,814 :j: :j: 9,087 
Materials 17,070 19,561 20,875 113,506 107,815 278,827 
Machinery and equipment 11,739 12,039 14,138 24,747 29,945 92,608 
labor 44,540 52,158 59,590 52,558 57,228 266,074 
Interest on operating capital 4,615 5,188 5,845 11,449 11,699 38,796 
--- ---Subtotal 81,524 91,659 103,262 202,260 206,687 685,392 
Total 170,429 180,564 192,167 291,165 295,592 1 ,129,917t 
Salable Plants Per Year 18,156 25,418 27,162 8,177 11,954 90,867 
Annual Cost per Salable Plant 9.39 7.10 7.07 35.61 24,73 12,43 
*Total nursery= 200 acres, with 175 acres of growing space and 25 acres in production facilities, holding and field bed area, roads, etc. 
tlndividual figures do not always add to the total due to rounding. 
:j:Tree liners were purchased rather than propagated. liner costs were included under materials. 
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RESULTS AND DISCUSSION 
Capital Investment Requirements 
Capital investment requirements for establishing field 
nurseries include land improvements, buildings, and 
machinery and equipment (Tables 1 and la). Each was 
further divided into several components. The 50-acre 
nursery required $616,208 in investment. Land and land 
improvements represented 35 OJo or $215, 156 of the in-
vestment, buildings 20% or $121,805, and machinery 
and equipment 45% or $279,247. The 200-acre nursery 
had an initial investment requirement of $1,379,236. 
Land and land improvements represented 50% or 
$684,210 of the investment, buildings 12% or $165,981, 
and machinery and equipment 38% or $529,045. 
The differences in the percentages of total investment 
between the various components of the two nurseries 
were primarily caused by the larger nursery being able to 
make more efficient use of buildings, machinery, and 
equipment than the smaller nursery. Both nurseries were 
about equally efficient in the use of growing space. 
Land improvement costs, including the pond, in the 
case of the 50-acre nursery were about 115% of the cost 
of bare land, but dropped to about 70% of the cost of 
bare land in the case of the 200-acre nursery. These land 
improvement costs would be necessary in 'normal' 
USDA plant hardiness zones 5 and 6 ro ·provide drain-
age, water storage, and good access to fields in times of 
inclement weather. 
Building needs included a simple office layout, a 
plant and supply storage building, a machine shop for 
repairs and storage, polyhouse space for propagation, 
and polyhouses for overwintering. Details on polyhouse 
construction are included in Table 3 and those for their-
rigation system, including the pump and well, are found 
in Tables 4-4c. 
An important consideration for managers in most in-
dustries is determination of investment per unit of pro-
duction capacity. For field nurseries this indicator 
would be the capital requirement per-salable-plant ca-
pacity. To determine this figure, it was necessary to de-
termine how many salable plants would be produced an-
nually for each group in its allocated 20% of the grow-
ing space. This quantity ranged from a low of 1,869 for 
group IV (Acer rubrum) to 6,208 for group III (Vibur-
num) in the 50-acre nursery and from 8,177 to 27,162, 
respectively, in the 200-acre nursery. 
The number of plants grown per unit of space directly 
TABLE 15.-Summary of Fixed, Variable and Total Costs (Dollars) per Salable Plant of Operating a 50-Acre* 
Field Nursery, USDA Plant Hardiness Zones 5 and 6, 1985. 
Group I Group II Group Ill Group IV GroupV 
(Taxus) (Juniperus) (VIburnum) (Acer rubrum) (Malus) Average 
Cost Percent Cost Percent Cost Percent Cost Percent Cost Percent Cost Percent 
per of per of per of per of per of per of 
Salable Total Salable Total Salable Total Salable Total Salable Total Salable Total 
Item Plant Cost Plant Cost Plant Cost Plant Cost Plant Cost Plant Cost 
Fixed Cost Items 
Land and Improve-
ments 1.70 (1 0) 1.22 (1 0) 1.14 ( 9) 3.78 ( 7) 2.58 ( 7) 1.70 ( 8) 
Buildings 1.14 ( 7) 0.82 ( 7) 0.76 ( 6) 2.54 ( 5) 1.73 ( 5) 1.14 ( 6) 
Machinery and 
Equipment 3.18 (18) 2.27 (18) 2.12 (18) 7.05 (13) 4.82 (13) 3.17 (16) 
General Overhead 4.97 (28) 3.54 (28) 3.32 (28) 11.01 (20) 7.54 (20) 4.96 (24) 
Interest on General 
Overhead, lnsur-
ance, and Taxes 0.32 ( 2) 0.23 ( 2) 0.22 ( 2) 0.71 ( 1) 0.49 ( 1) 0.32 ( 1) 
------
Subtotal 11.31 (65) 8.08 (65) 7.56 (63) 25.09 (46) 17.16 (46) 11.29 (55) 
Variable Cost Items 
Propagation 0.66 ( 4) 0.27 ( 2) 0.26 ( 3) t t 0.29 ( 1) 
Materials 0.98 ( 5) 0.75 ( 6) 0.76 ( 6) 16.56 (30) 10.05 (28) 3.45 (17) 
Machinery and 
Equipment 1.42 ( 8) 1.03 ( 8) 0.96 ( 8) 5.30 (10) 3.39 ( 9) 1.78 ( 9) 
Labor 2.75 (16) 2.13 (17) 2.21 (18) 5.97 (11) 5.10 (14) 3.02 (15) 
Interest on 
Operating Capital 0.35 ( 2) 0.25 ( 2) 0.25 ( 2) 0.67 ( 3) 1 .11 ( 3) 0.51 ( 3) 
----
Subtotal 6.16 (35) 4.43 (35) 4.44 (37) 29.50 (58) 19.65 (54) 9.05 (45) 
Total Costs per 
Salable Plant 17.47 (100) 12.51 (100) 12.00 (100) 54.58 (100) 36.82 (1 00) 20.34 (1 00) 
*Total nursery= 50 acres, with 40 acres of growing space and 10 acres in production facilities, holding and field bed area, roads, etc. 
tTree liners were purchased rather than propagated. Liner costs were included under materials. 
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relates to the capital requirements per-salable-plant. 
These capital costs for the small nursery differentiated 
by plant group were: $29.77 for group I (Taxus}, $21.21 
for group II (Juniperus}, $19.85 for group Ill (Vibur-
num}, $65.94 for group IV (Acer rubrum}, and $45.11 
for group V (Malus). The average for all groups was 
$29.68. For the 200-acre nursery the respective figures 
were: $15.19 for group I, $10.85 for group II, $10.16 for 
group III, $33.73 for group IV, and $23.07 for group V. 
The average for all groups was $I~ .18. It required 51 o/o 
as much investment per-salable-plant capacity in the 
200-acre nursery compared to the 50-acre nursery. 
Individual nurserymen could, of course, incur some-
what different costs than those presented. Individual 
costs would depend upon variables such as production 
cycle chosen, labor productivity, and ability to bargain 
with suppliers. The nurseryman also may choose not to 
provide for future expansion, choose land which would 
require minimum drainage modifications, reduce opti-
mal growing/ overwintering space requirements, rent 
land and/ or equipment, and/ or operate used equip-
ment. This analysis assumed average soil conditions, ex-
pansion capacity, optimal spacing configurations, new 
buildings, equipment, and machinery. 
Production Costs 
Fixed 
Annual fixed costs associated with capital including 
depreciation, interest, and taxes were $124,868 per year 
for the 50-acre nursery. In addition there was $102,960 
allocated for general overhead and $6,678 for interest 
on general overhead, insurance, and taxes. Fixed costs 
for the 50-acre nursery totaled $234,506 (Table 5). 
These costs were divided by five and assigned to the re-
spective production areas of the five plant groups, with 
each group receiving an assessment of $46,902 (Table 
14). It was felt that the most reasonable way of assign-
ing annual fixed costs initially is by area. Once the 
physical facility is provided, fixed costs are incurred at 
essentially the same amount regardless of how the 
nursery facility is used. 
On a per-salable-plant basis, there was a considerable 
difference in annual fixed costs among plant groups 
(Table 15). In the 50-acre nursery, they were: $11.31 for 
group I (Taxus), $8.08 for group II (Juniperus}, $7.56 
for group III (Viburnum), $25.09 for group IV (Acer 
rubrum), and $17.16 for group V (Malus). The average 
for all groups was $11.29. Fixed costs for group IV 
TABLE 15a.-Summary of Fixed, Variable and Total Costs (Dollars) per Salable Plant of Operating a 
200-Acre* Field Nursery, USDA Plant Hardiness Zones 5 and 6, 1985. 
Group I Group II Group Ill Group IV Group V 
(TBJCUS) (Juniperus) (VIburnum) (Acer rubrum) (Malus) Average 
Cost Percent Coat Percent Coat Percent Coat Percent Cost Percent Cost Percent 
per of per of per of per of per of per of 
Salable Total Salable Total Salable Total Salable Total Salable Total Salable Total 
Item Plant Cost Plant Cost Plant Cost Plant Cost Plant Cost Plant Coat 
Fixed Cost Items 
Land and Improve-
ments 1.20 (13) 0.85 (12) 0.80 (11) 2.66 ( 7) 1.82 ( 7) 1.19 (10) 
Buildings 0.38 ( 4) 0.27 ( 4) 0.25 ( 4) 0.83 ( 2) 0.57 ( 2) 0.37 ( 3) 
Machinery and 
Equipment 1.40 (15) 1.00 (14) 0.94 (13) 3.11 ( 9) 2.13 ( 9) 1.40 (11) 
General Overhead 1.80 (19) 1.28 (18) 1.20 (17) 4.00 (11) 2.73 (11) 1.80 (14) 
Interest on General 
Overhead, lnsur-
ance, and Taxes 0.12 ( 1) 0.08 ( 1) 0.08 ( 1) 0.27 ( 1) 0.18 ( 1) 0.12 ( 1) 
---- ---- ---- ---- ---- ---- ---- ---- ---- -------Subtotal 4.90 (52) 3.48 (49) 3.27 (46) 10.87 (30) 7.43 (30) 4.88 (39) 
Variable Cost Items 
Propagation 0.20 ( 2) 0.11 ( 1) 0.10 ( 1) t t 0.10 ( 1) 
Materials 0.94 (1 0) 0.77 (11) 0.77 (11) 13.88 (39) 9.02 (37) 3.07 (25) 
Machinery and 
Equipment 0.65 ( 7) 0.47 ( 7) 0.52 ( 8) 3.03 ( 9) 2.51 (1 0) 1.02 ( 8) 
Labor 2.45 (26) 2.05 (29) 2.19 (31) 6.43 (18) 4.79 (19) 2.93 (24) 
Interest on 
Operating Capital 0.25 ( 3) 0.21 ( 3) 0.22 ( 3) 1.40 ( 4) 0.98 ( 4) 0.43 ( 3) 
---- ---- ------ ------ ---- ------ ---- ---- ---- ---- ---- ------Subtotal 4.49 (48) 3.61 (51) 3.80 (54) 24.74 (70) 17.30 (70) 7.55 (61) 
Total Costs per 
Salable Plant 9.39 (100) 7.09 (100) 7.07 (100) 35.61 (100) 24.73 (1 00) 12.43 (1 00) 
*Total ~ursery = 200 acres, with 175 acres of growing ~pace and 25 acres in production facilities, holding and field bed area roads etc. 
tTree liners were purchased rather than propagated. Lmer costs were included under materials. ' ' 
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plants were more than three times as much as for group 
III. These costs were proportionate to the number of 
salable plants per annum produced in allocated space. 
Fixed costs as a percentage of total costs ranged from 
460Jo to 65% in the 50-acre nursery and averaged 55% 
for the five groups (Table 15). 
For the 200-acre nursery, annual fixed costs associ~ 
ated with capital investment (depreciation, interest, in-
surance, and taxes) were $270,110. An additional 
$163,425 was allocated for general overhead and $10,990 
for interest on general overhead, insurance, and taxes, 
making a total of $444,525 annual fixed costs for the 
200-acre nursery (Table 5a). Assessment per plant group 
was $88,905 (Table 14a). Fixed costs per-salable-plant 
were: $4.90 for group I, $3.48 for group II, $3.27 for 
group III, $10.87 for group IV, and $7.43 for group V 
and averaged $4.88 for all groups (Table 15a). Fixed 
costs as a percent of total costs were considerably lower 
than for the 50-acre nursery, ranging from 30% to 52% 
and averaged 39% for all groups (Table 15a). This lower 
percentage was associated with the lower capital re-
quirement per-salable-plant capacity. 
Fixed costs per-salable-plant were substantially lower 
for the 200-acre nursery compared to the 50-acre. For 
group I the difference was $6.41, for group II $4.60, for 
group III $4.29, for group IV $14.22, and for group V 
$9.73 and averaged $6.41 for all groups. This more than 
doubling in efficiency when going from the 50-acre to 
the 200-acre nursery is once again attributable to the 
more efficient use of buildings, machinery, and equip: 
ment of the large nursery over the small. 
While many nurserymen and others concerned with 
the industry might feel that the reported fixed cost fig-
ures ranging from 30% to 65% of total costs depending 
upon size of firm and species of plant might be high, 
these percentages are in line with those for similar indus-
tries with new facilities. 
Brumfield et al. (8), in a synthesized analyses of over-
head costs of greenhouse firms, found fixed (overhead) 
costs as a percent of sales to range from about 45% to 
more than 67% depending on size of firm and market 
channel. The values of this study are not directly com-
parable with Brumfield et a/. (percent of total costs vs. 
percent of sales). However, if marketing costs and po-
tential profit were taken into account so that a direct 
comparison could be made, the fixed costs from the 
Brumfield study, as a percent of total costs, would be 
comparable to those reported in these analyses. Recent 
studies on nurseries, however, showed lower fixed costs 
as a percentage of total costs. 
Badenhop and Phillips (2), for USDA plant hardiness 
zones 7 and 8, showed fixed costs ranging from 37% to 
48% of total costs in a 50-acre nursery and from 27% to 
36% in a 100-acre nursery. Most of the difference be-
tween the two studies could be accounted for by differ-
ences in budgeting. Badenhop and Phillips did not pro-
vide for irrigation or drainage, two very expensive pro-
cedures provided for in this study. They also allocated 
less for nursery overhead. Finally, they used different 
procedures for computing interest on investment. In 
45 
c_omputing interest on depreciable items, the calcula-
tiOns by Badenhop and Phillips were based on one-half 
the original value of depreciable items to reflect the re-
covery of those items through depreciation. In this 
study, interest was computed on the total cost of depre-
ciable items. The procedures used by Badenhop and 
Phillips would reduce costs below those reported here. 
Taylor, eta/., (14) in a study of container operations 
in USDA plant hardiness zone 6, found fixed (overhead) 
costs as a percent of total costs to range from 37% to 
51% depending on size of firm and number of salable 
plants. Analytical procedures in the Taylor, et al. study 
were identical to this study. The major difference in that 
study vs. this study is in the number of salable plants 
produced per year. In the container study, a nursery 
containing approximately 8 acres of growing space 
would produce about 95,650 salable plants per year, and 
a nursery containing approximately 16 acres of growing 
space would produce about 192,095 salable plants per 
year. Therefore, fixed (overhead) costs were distributed 
over many more plants. Also, capital requirements per 
salable plant capacity were much lower in the container 
nurseries. For the 8-acre (growing space) nursery, they 
ranged from $4.63 to $9.09 per capital requirement per-
salable-plant capacity. In the 16-acre (growing space) 
nursery, they ranged from $3.71 to $7.39. As reported 
earlier, capital requirements per salable plant in this 
study ranged from $10.16 to $65.94 depending upon 
species of plant and size of field nursery. 
One of the major reasons for the large difference in 
capital requirements per salable plant capacity lies in the 
plant rotations. The container nursery operated on a 
2-year rotation while the rotations for this field study 
range from 4 years in the case of group III (Viburnum) 
and group V plants (Malus) to 7 years in the case of 
group I (Taxus) plants. 
Nurserymen having established facilities might well 
consider annual fixed costs to be lower than those re-
ported here. This is especially true if they calculate de-
preciation and repairs on the original value of land im-
provements, buildings, machinery, and equipment and 
if they place a low value on their own management in-
put. Good management for planning purposes, how-
ever, dictates computing depreciation and repairs on the 
current value of facilities and equipment rather than on 
original cost. It also dictates placing a value on manage-
rial time tbat would be comparable to salaries paid in 
competitive firms. 
Variable 
Variable costs differentiated by size of firm and plant 
group are detailed in Tables 8-12a. There were substan-
tial differences between plant groups, but little differ-
ence by size of nursery. 
Total variable costs for the 50-acre nursery for the 
small nursery by plant group were $25,524 for group I 
(Taxus), $25,712 for group II (Juniperus), $27,644 for 
group III (Viburnum), $55,114 for group IV (Acer 
rubrum), and $53,682 for group V (Malus). Total for all 
groups was $187,676 (Table 14). The difference in total 
variable costs between groups is primarily accounted for 
by the cost of producing hners and in labor for harvest-
ing. Liners for trees were purchased and ~ere much 
more expensive than liners for shrubs \•h1ch were propa-
gated on site. Abo, trees require much more labor to 
harvest per unit than is the case for the shrub groups. 
On a per-salable-plant basis, variable costs were $6.16 
for group I, $4.43 for group II, $4.44 for group III, 
$29.50 for group IV, and $19.65 for group V and aver-
aged $9.05 for all groups. Variable costs for the small 
nursery ranged from 350Jo to 580Jo of total costs and 
averaged 45% for all groups (Table 15). 
For the 200-acre nursery, variable costs by plant 
group were $81,524 for group I, $91,659 for group II, 
$103,262 for group Ill, $202,260 for group IV, and 
$206,687 for group V. Total for all groups was $685,392 
(Table 14a). On a per-salable-plant basis, they were 
$4.49 for group I, $3.61 for group II, $3.80 for group 
III, $24.74 for group IV, $17.30 for group V, and 
averaged $7.55 for all groups (Table 15a). Variable costs 
for the large nursery ranged from 48% to 70% of total 
costs and ave.raged 61% for all groups. 
The difference in variable costs between sizes of nur-
series was less pronounced than in the case of fixed 
costs. The difference for group I was $1.67, for group II 
$0.82, for group III $0.64, for group IV $4.76, and for 
group V $2.35, and averaged $1.50 for all groups. 
Total 
Total costs are the summation of fixed and variable 
costs. For the 50-acre nursery they were $72,426 for 
group I (Taxus), $72,614 for group II (Juniperus), 
$74,546 for group III (Viburnum), $102,016 for group 
IV (Acer rubrum), and $100,584 for group V (Malus). 
For all groups they totaled $422,182 (Table 14). On a 
per-salable-plant basis, they were $17.47 for group I, 
$12.51 for group II, $12.00 for group III, $54.58 for 
group IV, and $36.82 for group V, and averaged $20.34 
for all groups (Table 15). 
Total costs for the 200-acre nursery were $170,429 for 
group I, $180,564 for group II, $192,167 for group III, 
$291,165 for group IV, and $295,592 for group V. They 
totaled $1,129,917 for all groups (Table 14a). On a per-
salable-plant basis, they were $9.39 for group I, $7.09 
for group II, $7.07 for group III, $35.61 for group IV, 
and $24.73 for group V, and averaged $12.43 for all 
groups (Table 15a). 
Differences in total costs per salable plant between 
the two sizes of nurseries were $8.08 for group I, $5.42 
for group II, $4.93 for group III, $18.97 for group IV, 
and $12.09 for group V, and averaged $7.91 for all 
groups. Note that of the total differential, most was 
caused by differences in fixed costs. Overall, it was 390Jo 
less expensive to produce plants in the 200-acre nursery 
compared to the 50-acre ($12.43 per plant in the 
200-acre nursery vs. $20.34 in the 50-acre). For fixed 
costs, the differential was 57% ($4.88 in the 200-acre 
nursery vs. $11.29 in the 50-acre), while for variable 
costs there was only a 17% advantage ($7.55 in the 
200-acre nursery vs. $9.05 in the 50-acre). This means 
that fixed costs accounted for more than 77% and vari-
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able costs less than 23% of the cost differentials per-
salable-plant between the two sizes of nurseries. For 
nurseries of the sizes analyzed, economies of size are 
achieved primarily in fixed rather than variable costs. 
Variable costs presented should be quite representative 
for zones 5 and 6 nurseries doing a good job of manage-
ment. 
One note of caution should be observed in comparing 
costs between the two sizes of nurseries. Each of the 
nurseries was analyzed based on the assumption that 
they would produce a diverse line of plants which in-
cluded both shrubs and trees. This assumption might be 
unrealistic for the 50-acre nursery as a considerable 
amount of specialized equipment was required. It 
should also be noted that many operators of smaller 
nurseries might choose a different line of equipment 
than that budgeted. While the equipment budgeted is 
capable and labor saving, smaller nurserymen might 
have a surplus of family labor and choose less expen-
sive, less labor-saving equipment. Also, a small nursery 
might well operate its office, etc. out of the home. 
SUMMARY AND IMPLICATIONS 
Large-size commercial field nurseries use buildings, 
equipment, and machinery more efficiently than small-
size field nurseries. As a result, large nurseries have a 
lower cost per salable plant. 
Total costs per salable plant in the 50-acre nursery 
differentiated by species ranged from $12.00 to $54.58 
and averaged $20.34 for all species. In the large nursery, 
comparable values were $7.07 to $35.61 and averaged 
$12.43 for all species. More than 77% of the differential 
noted between the two sizes of nurseries can be attrib-
uted to differences in fixed costs. 
Fixed costs per salable plant in the 50-acre nursery 
ranged from $7.56 to $25.09 and averaged $11.29. In 
the 200-acre nursery, comparable costs were $3.27 to 
$10.87 and averaged $4.88. The greater than 100% gain 
in efficiency when going from the 50-acre to 200-acre 
nursery is attributable to more efficient use of buildings, 
machinery, and equipment. Fixed costs as a percentage 
of total costs in the 50-acre nursery ranged from 46% to 
65% and averaged 55% for all species. Comparable val-
ues for the 200-acre nursery were 30% to 52% and aver-
aged 39%. Differences in fixed costs among plant 
groups resulted from a combination of space require-
ments and the number of years a plant would be in rota-
tion. 
Varjable costs per salable plant showed differences 
among plant species and were also affected by size of 
nursery. In the 50-acre nursery, they ranged from $4.43 
to $29.50 and averaged $9.05 across species. Compar-
able figures for the 200-acre nursery were $3.61 to 
$24.74 and averaged $7.55. Major differences among 
species affecting variable costs were spacing require-
ments, cost of liners, and labor for harvesting. Variable 
costs as a percentage of total costs in the 50-acre nursery 
ranged from 35% to 58% and averaged 45%. Compar-
able values for the 200-acre nursery were 48% to 70% 
and averaged 61%. 
These figures demonstrated that variable costs per 
salable plant, while having wide variations among spe-
cies, remain reasonably constant when comparisons are 
made between the two sizes of nur~eries. The 50-acre 
nursery could purchase materials and other variable 
items almost as cheaply as could the 200-acre nursery. 
Fixed costs on a per-salable-plant basis, in contrast, 
changed significantly as size of nursery increased. This 
occurred because most of the fixed factors required to 
operate the 50-acre nursery such as management, build-
ings, and most machinery and equipment were also ade-
quate to operate the 200-acre nursery. As the size of 
nursery increased, costs for fixed items of production 
were spread over more salable units, thereby reducing 
the fixed cost per salable plant. 
Implications 
A comparison of total costs of producing "B & B" 
plants in a 50-acre nursery in the field in USDA plant 
hardiness zones 5 and 6 with prices in producers' whole-
sale catalogs would undoubtedly show selling prices 
lower than total annual costs. In fact, a comparison of 
costs with prices for the 200-acre field nursery would 
also, at best, show marginal returns. In fact, if one were 
to add costs of selling, very few producers would pres-
ently be charging enough to cover all costs, let alone 
profits. How then can producers continue to operate? 
The answer lies in how producers both experience and 
compute costs. The authors have used the economic and 
accounting method which includes both explicit and im-
plicit costs. Explicit costs are those which are paid di-
rectly and easily determined; for example, cost of liners, 
soil media, polyethylene, chemicals, and labor. Implicit 
costs are those which are more difficult to determine, 
~uch as the cost of equity capital and 1m plied managenal 
salaries. The way these costs are determmed vanes sig-
nificantly from firm to firm. Well-established nurseries 
are usually very accurate in determining explicit costs, 
but often do not consider all implicit costs. They base 
their costs on "cash flow" and profit and loss on "tax 
accounting." These established nurseries may have pur-
chased land at low cost, be v.orking \\ith depreciated 
equipment, and may be assigning low if any value to 
their management; in this case determined costs would 
be at a much lower level than presented in this paper. 
Also, as pointed out earlier, careful site selection could 
significantly reduce fixed (overhead) costs. However, If 
one were to start a new field nursery, producing a wide 
range of plant materials, in a "normal" USDA plant 
hardiness zone 5 or 6 site, costs would probably be very 
close to those presented here. 
For the industry, selling nursery products below "ac-
counting costs" implies that well-established nurseries, 
operating essentially debt free, would have strong stay-
ing power whereas those which have just started or are 
heavily in debt may not be able to survive, especially if 
they are relying on their field operation to meet all over-
head expenses. Second, starting a field nursery (unless it 
was quite large) in USDA plant hardiness zones 5 and 6 
would probably not prove profitable unless items like 
buildings, equipment, machinery, and management 
could be shared with other enterprises or unless selling 
prices of nursery products in the zones increased sub-
stantially. At current prices for nursery products, this 
study shows that the return on investment for establish-
ing new, independently operating, field nurseries in 
USDA plant hardiness zones 5 and 6 would be marginal 
if not negative. 
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APPENDIX A 
PROPAGATION PRODUCTION CYCLES 
Slow-Growing Evergreens (Taxus) 
November-December of First Production Year 
1. Collecting Cuttings. Collect cuttings from field 
plants which are at least 3 years old. Cuttings 
should measure at least 7 inches. Cuttings are col-
lected at a rate of 1,400 per hour. 
2. Preparing Cuttings. Strip lower needles off lower 4 
inches of cuttings and dip into IBA powder #8. 
Cuttings are prepared at a rate of 1,000 per hour. 
3. Sticking Cuttings. Stick treated cuttings into a bot-
tom heated sand bed in overwinter house. Sticking 
is accomplished at a rate of 1,200 per hour. 
4. Irrigation. Using an automatic mist system, keep 
watered until rooted and then reduce watering. 
January-December 
of Second Production Year 
1. Irrigation. Keep cuttings moist. 
2. Fertilization. Liquid feed every 2 weeks between 
April and August. 
March of Third Production Year 
1. Harvest. Pull rooted cuttings from propagation 
beds and prune prior to transplanting into field 
beds. 
Fast-Growing Evergreens (Juniperus) 
November-December of First Production Year 
1. Collecting Cuttings. Collect cuttings from plants at 
least 3 years old. Cuttings should measure at least 7 
inches. Cuttings are collected at rate of 600 per 
hour. 
2. Preparing Cuttings. Strip lower leaves off lower 3 
inches and dip into IBA powder #3. Cuttings can 
be prepared at a rate of 500 per hour. 
3. Sticking Cuttings. Stick treated cuttings into a bot-
tom heated sand bed in overwinter house. Cuttings 
can be stuck at a rate of 1,000 per hour. 
4. Irrigation. Using an automatic mist system, keep 
watered until rooted and then reduce watering. 
March of Second Production Year 
1. Harvest. Pull rooted cuttings from propagation 
beds for pruning before transplanting into field 
beds. Harvesting is accomplished at a rate of 500 
cuttings per hour. 
Deciduous Shrubs (Viburnum) 
June of First Production Year 
1. Collect Cuttings. Collect cuttings from field plants 
at least 2 years old. Cuttings are collected at a rate 
of 1,000 per hour. 
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2. Preparing Cuttings. Strip off the lower leaves and 
dip into IBA powder #1. Cuttings are prepared at a 
rate of 1,000 per hour. 
3. Sticking Cuttings. Treated cuttings are stuck into a 
bottom heated sand bed in an overwinter house. 
They are stuck at a rate of 1,000 per hour. 
4. Irrigaf.on. Using an automatic mist system, cut-
tings are kept watered until rooted. After rooting, 
reduce irrigation. 
July of First Production Year-
March of Second Production Year 
1. Maintenance of Plants. Standard irrigation and 
feeding. 
March of Second Production Year 
1. Harvesting. Pull rooted cuttings from propagation 
beds prior to transplanting into field beds. Cut-
tings are harvested at a rate of 400 per hour. 
APPENDIX B 
Taxus LINER AND FIELD 
PRODUCTION CYCLES (7·YEAR CYCLE) 
(Taxus is representative of 
slow-growing evergreens) 
Liner Production 
April of First Production Year 
1. Land Preparation Prior to Planting Bed Liners. 
The bed area for growing rooted cuttings is pre-
pared by plowing land with a three-bottom plow. 
One ton of lime and 1,130 lb of blended fertilizer 
(200 lb of 45-0-0, 430 lb of 0-44-0, 500 lb of 0-0-60) 
per acre are custom applied by a local fertilizer dis-
tributor. The land is further worked, twice with a 
disk and then harrowed. Just prior to planting, 
fields are cultimulched to help incorporate a pre-
emergence herbicide (Trifluralin 4EC at 1 qt per 
acre) into the top 2 to 3 inches of soil. The herbi-
cide is sprayed onto the soil using a spray rig and 
10-foot boom attached to the tractor pulling the 
cultimulcher. 
May of First Production Year 
1. Liner Preparation. Liners (18 months old) are root 
pruned by hand prior to planting. 
2. Planting of Liners. Pruned liners are transported 
to the bed area in a flatbed truck. They are then 
transplanted into beds 4 feet wide, using a three-
row mechanical transplanter. The rooted cuttings 
are spaced 20 inches apart between rows and 7 in-
ches within rows. Using a crew of nine, approxi-
mately 5,000 rooted cuttings can be planted per 
hour. 
General Maintenance 
I. Irrigation. Irrigation of rooted cuttings is of 
primary concern the first year during root system 
development. Portable aluminum 4-inch pipe is set 
up and shifted within the first year's bed area to 
supplement natural rainfall. Plants are irrigated 20 
times during the summer and fall at the rate of 1 
inch of water per irrigation. 
2. Fertilization. Nutrients (200 lb of soluble 20-20-20 
fertilizer/acre/application) are injected three times 
into the irrigation water to help stimulate plant 
growth. 
3. Weed Control. Weed control is effected by a com-
bination of six mechanical cultivations, three hand 
weedings, and two applications of herbicides. The 
spring herbicide program consists of spraying the 
area with 1.0 lb aia of Simazine SOWP plus 5.25 lb 
aia of DCP A 75WP. The fall herbicide program 
involves spraying the beds with 2.0 lb aia of Sima-
zine SOWP. 
4. Pest Control. Pest control is obtained through the 
use of insecticides (24 oz of Malathion 57EL and 
1.25 lb of Carbaryl 80WP per acre) and fungicides 
(0.5 lb Benomyl 50WP per acre). They are sprayed 
onto the plants three times a growing season, utiliz-
ing an air blast sprayer pulled by a tractor. 
5. Pruning. Where necessary, bed plants are lightly 
pruned of any straying branches. 
May-September of Second 
and Third Production Years 
1. Plant Maintenance. The same cultural practices 
which occurred in the first growing season, 
May-September, are repeated for the second and 
third growing seasons. 
April of Fourth Production Year 
1. Harvesting of Bed Liners. The 3-year bed liners are 
dug using a 50-inch undercutter with lift tines. The 
liners are separated from each other and bundled 
in lots of 25. The bundles are loaded onto pallets 
which have been placed on a flatbed truck. The 
truck is then driven into the storage building where 
the pallets are unloaded using a four-wheel drive 
articulated loader. 
May-September of Fourth Production Year 
1. Land Preservation. After the bed liners are 
harvested, the land is left fallow until the next 
spring planting season. Weeds are kept down 
through disking the bed area four times during the 
third growing season. Ideally, a cover crop (sudan, 
for example) would be grown for one or two sea-
sons to restore organic matter and to reduce soil 
compaction. 
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Production in the Field 
April of First Field Production Year 
1. Land Preparation. Prior to transplanting the bed 
liners into the field, the land would be plowed. 
After plowing, 3 tons of lime and 1,130 lb of 
blended fertilizer (200 lb of 45-0-0, 430 lb of 
0-44-0, 500 lb of 0-0-60) per acre are custom ap-
plied by a local fertilizer distributor. The lime and 
fertilizer are disked in and the ground is later har-
rowed. Just prior to planting, fields are culti-
mulched to help incorporate a pre-emergence her-
bicide (Trifluralin 4EC at 1 qt per acre) and to 
break up clods of soil which could clog a mechani-
cal transplanter. 
2. Liner Preparation. The 3-year-old bed liners are 
root and top pruned by hand prior to planting to 
help initiate new roots and compact branching. 
3. Planting of Liners. Pruned liners are transported 
to the field area on a flatbed truck and mechani-
cally transplanted at a rate of 5,065 plants per acre 
with 44 inches between rows and 28 inches between 
plants. Using a two-row transplanter pulled by a 
100 HP tractor, an eight-man crew can plant ap-
proximately 2,400 liners per hour. 
4. Irrigation. Two irrigations are used to help set the 
liners. 
May-September of First Field Production Year 
1. Weed Control. Two applications of herbicides, 
two mechanical cultivations, four mowings, and 
two hand weedings are required. Early season (1.0 
lb aia Simazine, 5.25 lb aia DCPA) and late season 
(2.0 lb aia Simazine) herbicides are applied using a 
spray rig with a 10-foot boom mounted upon a 34 
HP tractor. The late season herbicide is applied 
after the last cultivation. Mechanical cultivation 
(two-row cultivator attached to a 34 HP tractor) is 
utilized within rows to help eradicate weeds. Hand 
hoeing is then accomplished to reach weeds not 
eradicated by cultivators. 
2. Fertilizer Program. Supplemental nitrogen, 220 lb 
of urea (45-0-0) per acre, is side dressed in early fall 
for increased plant growth. 
3. Pest Control. Pest control is obtained through the 
use of insecticides (24 oz of Malathion 57EL and 
1.25 lb of Carbaryl 80WP per acre) and fungicides 
(0.5 lb of Benomyl 50WP per acre). They are 
sprayed onto the plants three times a growing sea-
son, utilizing an airblast sprayer pulled by a tractor. 
4. Pruning. Tips of branches are pruned with hedge 
shears to induce branching. 
May-September of Second 
Through Sixth Field Production Years 
1. Plant Maintenance. Plant maintenance during 
these 5 years is identical to the first season except 
for an additional application of nitrogen fertilizer, 
220 lb of urea (45-0-0) per acre, side dressed each 
spring. 
September of Sixth Field Production Year 
1. Harvesting. One-fourth (250Jo) of the salable crop 
is selected and tagged for digging (small nursery 
1,035 plants, large nursery 4,539 plants). Seven 
plants per labor hour are balled and burlapped, 
carried out of the field, and loaded onto pallets on 
a flatbed truck parked at the side of the field. The 
palletized plants are transported to the shipping 
area, unloaded, and organized according to cus-
tomer order. 
2. Shipping. All plants harvested are loaded onto a 
semitruck. A crew of four, with an articulated 
four-wheel drive loader, can load 690 plants (truck 
capacity) in 2 hours. 
October-December of Sixth 
Field Production Year 
1. Harvesting and Overwintering. An additional25% 
of the total salable stock is dug for early spring 
sales and overwintered in polyhouses (small nur-
sery 1,035 plants, large nursery 4,534 plants). Pal-
lets of dug material are unloaded and the material 
is spaced within the polyhouse framework (2 feet 
on centers with a 2-foot aisle way). 
2. Irrigation. The permanent irrigation system is used 
an estimated five times to supply additional mois-
ture to supplement natural rainfall. 
3. Covering of Polyhouses. Polyhouses are covered 
as late as possible with 4-mil white polyfilm which 
acts as a barrier to drying winds, extremes in tem-
perature, and humidity loss. 
4. Fungus Control. Covered polyhouses are fumi-
gated with a fumigant bomb (3-10M cu ft Exo-
thermic Termil bombs per polyhouse) to control 
storage molds and fungi. 
January-March of Seventh 
Field Production Year 
1. Inspection of Fall Dug Materials. Fall dug plants 
are checked for any possible winter damage. 
2. Fungus Control. A second set of fumigant bombs 
is set off to further control molds and fungi. 
3. Shipping of Fall Dug Material. Shipments of over-
wintered plants start in late February with stock 
being loaded onto pallets, hauled to the shipping 
area, and loaded onto trucks. Approximately 
18.5% of the total salable crop is shipped (small 
nursery 766 plants, large nursery 3,359 plants). 
4. Harvesting. One-fifth (20%) of the total salable 
crop is harvested (small nursery 828 plants, large 
nursery 3,531 plants). 
April of Seventh Field Production Year 
1. Inspection and Shipping of Remaining Fall Dug 
Material. Any remaining overwintered stock is 
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shipped. Care is exercised to avoid mixing over-
wintered and spring harvested plants. 
2. Harvesting. The remaining 30()Jo of the total salable 
crop is harvested and hauled into the shipping area 
(small nursery 1,242 plants, large nursery 5,446 
plants). 
3. Irrigation. Plants are irrigated using a portable irri-
gation system combined with the inground system 
to help supplement natural rainfall, especially dur-
ing sunny and windy days. 
4. Shipping. Approximately 3807o of the total salable 
crop is shipped (small nursery 1,573 plants, large 
nursery 6,899 plants). 
May of Seventh Field Production Year 
1. Irrigation. Five irrigations are supplied to remain-
ing salable plants to maintain quality. 
2. Shipping. The remaining 18.5% of salable plants 
are pulled from the holding area, transported on 
pallets to the shipping area, arranged according to 
customer order, loaded, and shipped (small nur-
sery 766 plants, large nursery 3,359 plants). 
3. Shifting of Irrigation Equipment. Portable irriga-
tion pipe is taken down and used in the summer ir-
rigation system of the bed liners. 
Summer and Fall of Seventh 
Field Production Year 
1. Land Preservation. After the last plants are 
harvested, the empty fields are left fallow. Fallow 
fields are dis ked for weed control four times during 
summer months. 
2. Land Preparation. Fields are plowed in the fall in 
preparation for spring planting. 
APPENDIX C 
Juniperus LINER AND FIELD 
PRODUCTION CYCLES (5·YEAR CYCLE) 
(Juniperus is representative of 
rapid growing evergreens) 
Liner Production 
April of First Production Year 
1. Land Preparation Prior to Planting Bed Liners. 
The bed area for growing rooted cuttings is pre-
pared by plowing land with a three-bottom plow. 
One ton of lime and 1,130 lb of blended fertilizer 
(200 lb of 45-0-0, 430 lb of 0-44-0, 500 lb of 0-0-60) 
per acre are custom applied by a local fertilizer dis-
tributor. The land is further worked, twice with a 
disk and then harrowed. Just prior to planting, 
fields are cultimulched to help incorporate a pre-
emergence herbicide (Trifluralin 4EC at 1 qt per 
acre) into the top 2 to 3 inches of soil. The herbi-
cide is sprayed onto the soil using a spray rig and 
10-foot boom attached to the tractor pulling the 
cultimulcher. 
May of First Production Year 
1. Liner Preparation. Liners (6 months old) are root 
pruned by hand prior to planting. 
2. Planting of Liners. Pruned liners are transported 
to the bed area in a flatbed truck. They are then 
transplanted into beds 4 feet wide, using a three-
row mechanical transplanter. The rooted cuttings 
are spaced 20 inches apart between rows and 7 in-
ches within rows. Using a crew of nine, approxi-
mately 5,000 rooted cuttings can be planted per 
hour. 
General Maintenance 
1. Irrigation. Irrigation of rooted cuttings is of pri-
mary concern the first year during root system de-
velopment. Portable aluminum 4-inch pipe is set 
up and shifted within the first year's bed area to 
supplement natural rainfall. Plants are irrigated 20 
times during the summer and fall at the rate of 1 
inch of water per irrigation. 
2. Fertilization. Nutrients (200 lb of soluble 20-20-20 
fertilizer/acre/application) are injected three times 
into the irrigation water to help stimulate plant 
growth. 
3. Weed Control. Weed control is effected by a com-
bination of six mechanical cultivations, three hand 
weedings, and two applications of herbicides. The 
spring herbicide program consists of spraying the 
area with 1.0 lb aia of Simazine 80WP plus 5.25 lb 
aia of DCP A 75 WP. The fall herbicide program 
involves spraying the beds with 2.0 lb aia of Sima-
zine 80WP. 
4. Pest Control. Pest control is obtained through the 
use of insecticides (24 oz of Malathion 57EL and 
1.25 lb of Carbaryl 80WP per acre) and fungicides 
(0.5 lb Benomyl 50WP per acre). They are sprayed 
onto the plants three times a growing season utiliz-
ing an air blast sprayer pulled by a tractor. ' 
5. Pruning. Where necessary, bed plants are lightly 
pruned of any straying branches. 
May-September of Second Production Year 
1. Plant Maintenance. The same cultural practices 
which occurred in the first growing season, May-
September, are repeated for the second growing 
season. 
April of Third Production Year 
1. Harvesting of Bed Liners. The 2-year bed liners are 
dug using a 50-inch undercutter with lift tines. The 
liners are separated from each other and bundled 
in lots of 25. The bundles are loaded onto pallets 
which have been placed on a flatbed truck. The 
truck is then driven into the storage building where 
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the pallets are unloaded using a four-wheel drive 
articulated loader. 
May-September of Third Production Year 
1. Land Preservation. After the bed liners are har-
vested, the land is left fallow until the next spring 
planting season. Weeds are kept down through 
disking the bed area four times during the second 
growing season. Ideally, a cover crop (sudan, for 
example) would be grown for one or two seasons to 
restore organic matter and to reduce soil compac-
tion. 
Production in the Field 
April of First Field Production Year 
1. Land Preparation. Land would be plowed in the 
fall prior to transplanting bed liners into the field. 
Before transplanting, 3 tons of lime and 1,130 lb of 
blended fertilizer (200 lb of 45-0-0, 430 lb of 0-44-0, 
500 lb of 0-0-60) per acre are custom applied by a 
local fertilizer distributor. The lime and fertilizer 
are disked in and the ground is later harrowed. Just 
prior to planting, fields are cultimulched to help in-
corporate a pre-emergence herbicide (Trifluralin 
4EC at 1 qt per acre) and to break up clods of soil 
which could clog a mechanical transplanter. 
2. Liner Preparation. The 2-year-old bed liners are 
root and top pruned by hand prior to planting to 
help initiate new roots and compact branching. 
3. Planting of Liners. Pruned liners are transported 
to the field area on a flatbed truck and mechanic-
ally transplanted at a rate of 5,065 plants per acre, 
with 44 inches between rows and 28 inches between 
plants. Using a two-row transplanter pulled by a 
100 HP tractor, an eight-man crew can plant ap-
proximately 2,400 liners per hour. 
4. Irrigation. Two irrigations are used to help set the 
liners. 
May-September of First Field Production Year 
1. Weed Control. Two applications of herbicides, two 
mechanical cultivations, four mowings, and two 
hand weedings are required. Early season (1.0 lb 
aia Simazine, 5.25 lb aia DCP A) and late season 
(2.0 lb aia Simazine) herbicides are applied using a 
spray rig with a 10-foot boom mounted upon a 34 
HP tractor. The late season herbicide is applied 
after the last cultivation. Mechanical cultivation 
(two-row cultivator attached to a 34 HP tractor) is 
utilized within rows to help eradicate weeds. Hand 
hoeing is then accomplished to reach weeds not 
eradicated by cultivators. 
2. Fertilizer Program. Supplemental nitrogen, 220 lb 
of urea (45-0-0 per acre), is side dressed in early fall 
for increased plant growth. 
3. Pest Control. Pest control is obtained through the 
use of insecticides (24 oz of Malathion 57EL and 
1.25 lb of Carbaryl SOWP per acre) and fungicides 
(0.5 lb of Benomyl 50WP per acre). They are 
sprayed onto the plants three times a growing sea-
son, utilizing an air blast sprayer pulled by a tractor. 
4. Pruning. Tips of branches are pruned with hedge 
shears to induce branching. 
May-September of Second, Third, 
and Fourth Field Production Years 
1. Plant Maintenance. Plant maintenance during these 
3 years is identical to the first season except for an 
additional application of nitrogen fertilizer, 220 lb 
of urea (45-0-0 per acre), side dressed each spring. 
September of Fourth Field Production Year 
1. Harvesting. One-fourth (250/o) of the salable crop 
is selected and tagged for digging (small nursery 
1,452 plants, large nursery 6,355 plants). Seven 
plants per labor hour are balled and burlapped, 
carried out of the field, and loaded onto pallets on 
a flatbed truck parked at the side of the field. The 
palletized plants are transported to the shipping 
area, unloaded, and organized according to cus-
tomer order. 
2. Shipping. All plants harvested are loaded onto a 
semitruck. A crew of four, with an articulated 
four-wheel drive loader, can load 690 plants (truck 
capacity) in 2 hours. 
October-December of Fourth 
Field Production Year 
1. Harvesting and Overwintering. An additional250fo 
of the total salable stock is dug for early spring 
sales and overwintered in polyhouses (small nur-
sery 1,452 plants, large nursery 6,355 plants). Pal-
lets of dug material are unloaded and the material 
is spaced within the polyhouse framework (2 feet 
on centers with a 2-foot aisle way). 
2. Irrigation. The permanent irrigation system is used 
an estimated five times to supply additional 
moisture to supplement natural rainfall. 
3. Covering of Polyhouses. Polyhouses are covered 
as late as possible with 4-mil white polyfilm which 
acts as a barrier to drying winds, extremes in tem-
perature, and humidity loss. 
4. Fungus Control. Covered polyhouses are fumi-
gated with a fumigant bomb (3-10M cu ft Exo-
thermic Termil bombs per polyhouse) to control 
storage molds and fungi. 
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January-March of Fifth Field Production Year 
1. Inspection of Fall Dug Materials. Fall dug plants 
are checked for any possible winter damage. 
2. Fungo~ Control. A second set of fumigant bomb5 
is set off to further control molds and fungi. 
3. Shipping of Fall Dug Material. Shipments of over-
wintered plants start in late February with stock 
being loaded onto pallets, hauled to the shipping 
area, and loaded onto trucks. Approximately 
18.5% of the total salable crop is shipped (small 
nursery 1,075 plants, large nursery 4, 702 plants. 
4. Harvesting. One-fifth (20%) of the total salable 
crop is harvested (small nursery 1, 162 plants, large 
nursery 5,084 plants). 
April of Fifth Field Production Year 
1. Inspection and Shipping of Remaining Fall Dug 
Material. Any remaining overwintered stock is 
shipped. Care is exercised to avoid mixing over-
wintered and spring harvested plants. 
2. Harvesting. The remaining 30% of the total salable 
crop is harvested and hauled into the shipping area 
(small nursery 1, 743 plants, large nursery 7,625 
plants). 
3. Irrigation. Plants are irrigated using a portable irri-
gation system combined with the inground system 
to help supplement natural rainfall, especially dur-
ing sunny and windy days. 
4. Shipping. Approximately 38% of the total salable 
crop is shipped (small nursery 2,208 plants, large 
nursery 9,659 plants). 
May of Fifth Field Production Year 
1. Irrigation. Five irrigations are supplied to remain-
ing salable plants to maintain quality. 
2. Shipping. The remaining 18.5% of salable plants 
are pulled from the holding area, transported on 
pallets to the shipping area, arranged according to 
customer order, loaded, and shipped. 
3. Shifting of Irrigation Equipment. Portable irriga-
tion pipe is taken down and used in the summer ir-
rigation system of the bed liners. 
Summer and Fall of Fifth Field Production Year 
1. Land Preservation. After the last plants are har-
vested, the empty fields are left fallow. Fallow 
fields are disked for weed control four times dur-
ing summer months. 
2. Land Preparation. Fields are plowed in the fall in 
preparation for spring planting. 
APPENDIX D 
Viburnum LINER AND FIELD 
PRODUCTION CYCLES (4·YEAR CYCLE) 
(Viburnum is representative 
of deciduous shrubs) 
Liner Production 
April of First Production Year 
1. Land Preparation Prior to Planting Bed Liners. 
The bed area for growing rooted cuttings is pre-
pared by plowing land with a three-bottom plow. 
One ton of lime and 1,130 lb of blended fertilizer 
(200 lb of 45-0-0, 430 lb of 0-44-0, 500 lb of 0-0-60) 
per acre are custom applied by a local fertilizer dis-
tributor. The land is further worked, twice with a 
disk and then harrowed. Just prior to planting, 
fields are cultimulched to help incorporate a pre-
emergence herbicide (Trifluralin 4EC at 1 qt per 
acre) into the top 2 to 3 inches of soil. The herbi-
cide is sprayed onto the soil using a spray rig and 
10-foot boom attached to the tractor pulling the 
cultimulcher. 
May of First Production Year 
1. Liner Preparation. Liners (9 months old) are root 
pruned by hand prior to planting. 
2. Planting of Liners. Pruned liners are transported 
to the bed area in a flatbed truck. They are then 
transplanted into beds 4 feet wide, using a three-
row mechanical transplanter. The rooted cuttings 
are spaced 20 inches apart between rows and 7 in-
ches within rows. Using a crew of nine, approxi-
mately 5,000 rooted cuttings can be planted per 
hour. 
General Maintenance 
1. Irrigation. Irrigation of rooted cuttings is of pri-
mary concern the first year during root system de-
velopment. Portable aluminum 4-inch pipe is set 
up and shifted within the first year's bed area to 
supplement natural rainfall. Plants are irrigated 20 
times during the summer and fall at the rate of 1 
inch of water per irrigation. 
2. Fertilization. Nutrients (200 lb of soluble 20-20-20 
fertilizer/acre/application) are injected three times 
into the irrigation water to help stimulate plant 
growth. 
3. Weed Control. Weed control is effected by a com-
bination of six mechanical cultivations, three hand 
weedings, and two applications of herbicides. The 
spring herbicide program consists of spraying the 
area with 1.0 lb aia of Simazine SOWP plus 5.25 lb 
aia of DCPA 75WP. The fall herbicide program 
involves spraying the beds with 2.0 lb aia of Sima-
zine SOWP. 
4. Pest Control. Pest control is obtained through the 
use of insecticides (24 oz of Malathion 57EL and 
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1.25 lb of Carbaryl 80WP per acre) and fungicides 
(0.5 lb Benomyl SOWP per acre). They are sprayed 
onto the plants three times a growing season, utiliz-
ing an airblast sprayer pulled by a tractor. 
5. Pruning. Where necessary, bed plants are lightly 
pruned of any straying branches. 
April of Second Production Year 
1. Harvesting of Bed Liners. The 2-year bed liners are 
dug using a 50-inch undercutter with lift tines. The 
liners are separated from each other and bundled 
in lots of 25. The bundles are loaded onto pallets 
which have been placed on a flatbed truck. The 
truck is then driven into the storage building where 
the pallets are unloaded using a four-wheel drive 
articulated loader. 
May-September of Second Production Year 
1. Land Preservation. After the bed liners are har-
vested, the land is left fallow until the next spring 
planting season. Weeds are kept down through 
disking the bed area four times during the second 
growing season. Ideally, a cover crop (sudan, for 
example) would be grown for one or two seasons to 
restore organic matter and to reduce soil compac-
tion. 
Production in the Field 
April of First Field Production Year 
1. Land Preparation. Land would be plowed in the 
fall prior to transplanting bed liners into the field. 
Before transplanting, 3 tons of lime and 1,130 lb of 
blended fertilizer (200 lb of 45-0-0, 430 lb of 
0-44-0, 500 lb of 0-0-60) per acre are custom ap-
plied by a local fertilizer distributor. The lime and 
fertilizer are disked in and the ground is later har-
rowed. Just prior to planting, fields are culti-
mulched to help incorporate a pre-emergence her-
bicide (Trifluralin 4EC at 1 qt per acre) and to 
break up clods of soil which could clog a mechani-
cal transplanter. 
2. Liner Preparation. The 2-year-old bed liners are 
root and top pruned by hand prior to planting to 
help initiate new roots and compact branching. 
3. Planting of Liners. Pruned liners are transported' 
to the field area on a flatbed truck and mechani-
cally transplanted at a rate of 4,356 plants per acre, 
with 48 inches between rows and 30 inches between 
plants. Using a two-row transplanter pulled by a 
100 HP tractor, an eight-man crew can plant ap-
proximately 2,400 liners per hour. 
4. Irrigation. Two irrigations are used to help set the 
liners. 
May-September of First Field Production Year 
1. Weed Control. Two applications of herbicides, 
two mechanical cultivations, four mowings, and 
two hand weedings are required. Early season (1.0 
lb aia Simazine, 5.25 lb aia DCPA) and late season 
(2.0 lb aia Simazine) herbicides are applied using a 
spray rig with a 10-foot boom mounted upon a 34 
HP tractor. The late season herbicide is applied 
after the last cultivation. Mechanical cultivation 
(two-row cultivator attached to a 34 HP tractor) is 
utilized within rows to help eradicate weeds grow-
ing in spite of herbicides. Hand hoeing is then ac-
complished to reach weeds not eradicated by culti-
vators. 
2. Fertilizer Program. Supplemental nitrogen, 220 lb 
of urea (45-0-0 per acre), is side dressed in early fall 
for increased plant growth. 
3. Pest Control. Pest control is obtained through the 
use of insecticides (24 oz of Malathion 57EL and 
1.25 lb of Carbaryl80WP per acre) and fungicides 
(0.5 lb of Benomyl 50WP per acre). They are 
sprayed onto the plants three times a growing sea-
son, utilizing an airblast sprayer pulled by a trac-
tor. 
4. Pruning. Tips of branches are pruned with hedge 
shears to induce branching. 
April-September of Second 
Field Production Year 
1. Pruning. Plants are pruned to ground level to in-
duce multiple stem plants. 
2. Plant Maintenance. Plant maintenance is identical 
to the first season except for an ad'ditional applica-
tion of nitrogen fertilizer (220 lb of urea, 45-0-0 per 
acre) side dressed each spring. 
April-August of Third Field Production Year 
1. Pruning. Plants are lightly tip-pruned to maintain 
uniformity and promote secondary branching. 
2. Plant Maintenance. Plant maintenance is identical 
to the second field production year, including side 
dressing nitrogen fertilizer. 
September of Third Field Production Year 
1. Harvesting. One-fourth (250/o) of the salable crop 
is selected and tagged for digging (small nursery 
1,552 plants, large nursery 6,791 plants). Six plants 
per labor hour are balled and burlapped, carried 
out of the field, and loaded onto pallets on a flat-
bed truck parked at the side of the field. The pal-
letized plants are transported to the shipping area, 
unloaded, and organized according to customer 
order. 
2. Shipping. All plants harvested are loaded onto a 
semi truck. A crew of four, with an articulated 
four-wheel drive loader, can load 690 plants (truck 
capacity) in 2 hours. 
October-December of Third 
Field Production Year 
1. Harvesting and Overwintering. An additional250Jo 
of the total salable stock is dug for early spring 
sales and overwintered in polyhouses (small nur-
sery 1,552 plants, large nursery 6, 791 plants). Pal-
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lets of dug material are unloaded and the material 
is spaced within the polyhouse framework (2 feet 
on centers with a 2-foot aisle way). 
2. Irrigation. The permanent irrigation system is used 
an estimated five times to supply additional mois-
ture to supplement natural rainfall. 
3. Covering of Polyhouses. Polyhouses are covered 
as late as possible with 4-mil white polyfilm which 
acts as a barrier to drying winds, extremes in tem-
perature, and humidity loss. 
4. Fungus Control. Covered polyhouses are fumi-
gated with a fumigant bomb (3-10M cu ft Exother-
mic Termil bombs per polyhouse) to control stor-
age molds and fungi. 
January-March of Fourth 
Field Production Year 
1. Inspection of Fall Dug Materials. Fall dug plants 
are checked for any possible winter damage. 
2. Fungus Control. A second set of fumigant bombs 
is set off to further control molds and fungi. 
3. Shipping of Fall Dug Material. Shipments of over-
wintered plants start in late February with stock 
being loaded onto pallets, hauled to the shipping 
area, and loaded onto trucks. Approximately 
18.5% of the total salable crop is shipped (small 
nursery 1,148 plants; large nursery 5,025 plants). 
4. Harvesting. One-fifth (20%) of the total salable 
crop is harvested. 
April of Fourth Field Production Year 
1. Inspection and Shipping of Remaining Fall Dug 
Material. Any remaining overwintered stock is 
shipped. Care is exercised to avoid mixing over-
wintered and spring harvested plants. 
2. Harvesting. The remaining 30% of the total salable 
crop is harvested and hauled into the shipping area 
(small nursery 1,862 plants, large nursery 8,149 
plants). 
3. Irrigation. Plants are irrigated using a portable irri-
gation system combined with the inground system 
to help supplement natural rainfall, especially dur-
ing sunny and windy days. 
4. Shipping. Approximately 38% of the total salable 
crop is shipped (small nursery 2,359 plants, large 
nursery 10,322 plants). 
May of Fourth Field Production Year 
1. Irrigation. Five irrigations are supplied to remain-
ing salable plants to maintain quality. 
2. Shipping. The remaining 18.5% of salable plants 
are pulled from the holding area, transported on 
pallets to the shipping area, arranged according to 
customer order, loaded, and shipped (small nur-
sery 1,148 plants, large nursery 5,025 plants). 
3. Shifting of Irrigation Equipment. Portable irriga-
tion pipe is taken down and used in the summer ir-
rigation system of the bed liners. 
Summer and Fall of Fourth 
Field Production Year 
1. Land Preservation. After the last plants are har-
vested the empty fields are left fallow. Fallow 
fields ~re disked for weed control four times during 
summer months. 
2. Land Preparation. Fields are plowed in the fall in 
preparation for spring planting. 
APPENDIX E 
Acer rubrum FIELD 
PRODUCTION CYCLES (S·YEAR CYCLE) 
(Acer rubrum is 
representative of shade trees) 
January-March of First Production Year 
1. Liner Preparation. Two-year liners are root and 
top pruned by hand prior to planting to help initi-
ate new roots and compact branching. 
April of First Production Year 
1. Land Preparation Prior to Planting. Three tons of 
lime and 1, 130 lb of blended fertilizer (200 lb of 
45-0-0, 430 lb of 0-44-0, 500 lb of 0-0-60) per acre 
are custom applied by a local fertilizer distributor. 
The lime and fertilizer are "disked-in" to land 
which was plowed the previous fall. After disking, 
the ground is harrowed. Just prior to planting, 
fields are cultimulched to help incorporate a pre-
emergence herbicide (Trifluralin 4EC at 1 qt per 
acre) and to break up clods of soil which could clog 
a mechanical transplanter. 
2. Planting of Liners. Pruned liners are transported 
to the field area on a flatbed truck and hand trans-
planted at a rate of 1,361 plants per acre, with 96 
inches between rows and 42 inches between plants. 
Using a one-row transplanter pulled by a 100 HP 
tractor, an 18-man crew can prune, haul, plant, 
and straighten approximately 1 ,000 liners per 
hour. 
3. Irrigation. Two irrigations would be used to help 
set the liners. 
May-September of First Production Year 
1. Weed Control. Two applications of herbicides, two 
mechanical cultivations, four mowings, and two 
hand weedings are required. Early season herbicides 
(1.0 lb aia Simazine, 5.25 lb aia DCPA) are band ap-
plied. Late season, a herbicide (2.0 lb aia Simazine) is 
applied after the last cultivation, using a spray rig 
with a 7-foot boom mounted on a 34 HP tractor. The 
area between rows is planted with grass (Kentucky 
31), leaving a 2-foot clear band for cultivation and 
herbicide maintenance. This allows for good soil 
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maintenance, minimum erosion, and early acc~ss for 
digging. Mechanical cultivation (one-row cultivator 
attached to a 34 HP tractor) is utilized within the 
rows to help eradicate weeds growing in spite of her-
bicides. Hand hoeing is then accomplished to reach 
weeds not eradicated by cultivators. Grass is mowed 
four times throughout the year. 
2. Fertilizer Program. Supplemental nitrogen, 220 lb of 
urea (45-0-0 per acre), is side dressed in early fall for 
increased plant growth. 
3. Pest Control. Pest control is obtained through the 
use of insecticides (24 oz of Malathion 57EL and 1.25 
lb of Carbaryl 80WP per acre) and fungicides (0.5 lb 
Benomyl50WP per acre). They are sprayed onto the 
plants three times a growing season, utilizing an air-
blast sprayer pulled by a tractor. 
4. Pruning. Tips of branches are pruned with hand 
shears to induce branching. 
May-September of Second, Third, 
and Fourth Production Years 
1. Plant Maintenance. Maintenance is identical to the 
first year. 
October of Fourth Production Year 
1. Harvesting. One-fourth (250Jo) of the salable crop 
is selected and tagged for digging (small nursery 
467 plants, large nursery 2,044 plants). A digging 
crew of seven mechanically digs and transports 
16.8 (2.4 per man hour) plants per hour to pallets 
on a wagon parked at the side of the field. A sec-
ond crew transports and unloads the palletized 
plants into the shipping area according to customer 
orders. 
2. Shipping. All plants harvested are loaded onto a 
semitruck. A crew of four with an articulated four-
wheel drive loader, can load 100 plants (truck 
capacity) in 2-Yl hours. 
November-December 
of Fourth Production Year 
1. Harvesting and Overwintering. An additional250Jo 
of the total salable stock is dug for early spring 
sales (small nursery 467 plants, large nursery 2,044 
plants). Pallets of dug material are unloaded and 
spaced in rows by variety and size. Overwintering 
includes "heeling-in" the plants in wood chips. 
2. Irrigation. The permanent irrigation system, in 
conjunction with above ground pipe, is used an es-
timated five times to supply moisture to supple-
ment natural rainfall. 
3. Rabbit Control. Trunks are sprayed with rabbit 
repellent. 
January-March of Fifth Production Year 
1. Inspection of Fall Dug Materials. Fall dug plants 
are checked for winter damage (mice, rabbits, sun-
scald). 
2. Rabbit Control. A second application of rabbit 
repellent is sprayed on tree trunks. 
3. Shipping of Fall Dug Material. Shipments of over-
wintered plants start in late February, with stock 
being loaded onto pallets, hauled to the shipping 
area, and loaded onto trucks. Approximately 
18.5o/o of the total salable crop is shipped (small 
nursery 346 plants, large nursery 1,513 plants). 
4. Harvesting. One-fifth (20%) of the total salable 
crop is harvested (small nursery 363 plants, large 
nursery 1,635 plants). 
April of Fifth Production Year 
1. Inspection and Shipping of Remaining Fall Dug 
Material. Any remaining overwintered stock is 
shipped. Care is exercised to avoid mixing over-
wintered and spring harvested plants. 
2. Harvesting. The remaining 30% of the total salable 
crop is harvested and hauled into the shipping or 
holding area prior to "leaf-out" in the field (smaU 
nursery 561 plants, large nursery 2,453 plants). 
3. Irrigation. Plants are irrigated using a portable irri-
gation system combined with the inground system 
to help supplement natural rainfall, especially dur-
ing sunny and windy days. 
4. Shipping. Approximately 38% of the total salable 
crop is shipped (small nursery 710 plants, large 
nursery 3,107 plants). 
May of Fifth Production Year 
1. Irrigation. Five irrigations are supplied to remain-
ing salable plants to maintain quality. 
2. Shipping. The remaining 18.5% of salable plants 
are pulled from the holding area, transported on 
pallets to the shipping area, loaded, and shipped 
(small nursery 346 plants, large nursery 1,513 
plants). 
3. Shifting of Irrigation Equipment. Portable irriga-
tion pipe is taken down and used in the summer ir-
rigation system of the bed liners. 
Summer and Fall of Fifth Production Year 
1. Land Preservation. After the last plants are 
harvested, the empty fields are left fallow. Fallow 
fields are disked for weed control four times during 
summer months. 
2. Land Preparation. Fields are plowed in the fall in 
preparation for spring planting. 
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APPENDIX F 
Malus FIELD PRODUCTION 
CYCLES (4·YEAR CYCLE) 
(Malus is representative 
of ornamental trees) 
January-March of First Production Year 
1. Liner Preparation. Two-year liners are root and 
top pruned by hand prior to planting to help initi-
ate new roots and compact branching. 
April of First Production Year 
1. Land Preparation Prior to Planting. Three tons of 
lime and 1,130 lb of blended fertilizer (200 lb of 
45-0-0, 430 lb of 0-44-0, 500 lb of 0-0-60) per acre 
are custom applied by a local fertilizer distributor. 
The lime and fertilizer are "disked-in" to land 
which was plowed the previous fall. After disking, 
the ground is harrowed. Just prior to planting, 
fields are cultimulched to help incorporate a pre-
emergence herbicide (Trifluralin 4EC at 1 qt per 
acre) and to break up clods of soil which could clog 
a mechanical transplanter. 
2. Planting of Liners. Pruned liners are transported 
to the field area on a flatbed truck and hand trans-
planted at a rate of 1,815 plants per acre, with 96 
inches between rows and 36 inches between plants. 
Using a one-row transplanter pulled by a 100 HP 
tractor, an 18-man crew can prune, haul, plant, and 
straighten approximately 1,000 liners per hour. 
3. Irrigation. Two irrigations would be used to help 
set the liners. 
May-September of First Production Year 
1. Weed Control. Two applications of herbicides, two 
mechanical cultivations, four mowings, and two 
hand weedings are required. Early season herbi-
cides (1.0 lb aia Simazine, 5.25 lb aia DCPA) are 
band applied. Late season, a herbicide (2.0 lb aia 
Simazine) is applied after the last cultivation, using 
a spray rig with a 7-foot boom mounted on a 34 
HP tractor. The area between rows is planted with 
grass (Kentucky 31), leaving a 2-foot clear band for 
cultivation and herbicide maintenance. This allows 
for good soil maintenance, minimum erosion, and 
early access for digging. Mechanical cultivation 
(one-row cultivator attached to a 34 HP tractor) is 
utilized within the rows to help eradicate weeds. 
Hand hoeing is then accomplished to reach weeds 
not eradicated by cultivators. Grass is mowed four 
times throughout the year. 
2. Fertilizer Program. Supplemental nitrogen, 220 lb 
of urea (45-0-0 per acre), is side dressed in early fall 
for increased plant growth. 
3. Pest Control. Pest control is obtained through the 
use of insecticides (24 oz of Malathion 57EL and 
1.25 lb of Carbaryl SOWP per acre) and fungicides 
(0.5lb Benomyl50WP per acre). They are sprayed 
onto the plants three times per growing season, uti-
lizing an airblast sprayer pulled by a tractor. 
4. Pruning. Tips of branches are pruned with hand 
shears to induce branching. 
February-April of Second 
and Third Production Years 
1. Pruning. Corrective pruning is carried out to in-
duce better branching. 
May-September of Second 
and Third Production Years 
1. Plant Maintenance. Maintenance is identical to the 
first year. 
October of Third Production Year 
I 
1. Harvesting. One-fourth (25o/o) of the salable crop 
is selected and tagged for digging (small nursery 
683 plants, large nursery 2,989 plants). A digging 
crew of seven mechanically digs and transports 
16.8 plants per hour (2.4 per man hour) to pallets 
on a wagon parked at the side of the field. A sec-
ond crew transports and unloads the palletized 
plants into the shipping area according to customer 
orders. 
2. Shipping. All plants harvested are loaded onto a 
semitruck. A crew of four with an articulated four-
wheel drive loader can load 140 plants (truck capa-
city) in 2- Y2 hours. 
November-December of Third Production Year 
1. Harvesting and Overwintering. An additional25% 
of the total salable stock is dug for early spring 
sales (small nursery 683 plants, large nursery 2,989 
plants). Pallets of dug material are unloaded and 
spaced in rows by variety and size. Overwintering 
includes "heeling-in" the plants in wood chips. 
2. Irrigation. The permanent irrigation system, in 
conjunction with above ground pipe, is used an 
estimated five times to supply moisture to supple-
ment natural rainfall. 
3. Rabbit Control. Trunks are sprayed with rabbit 
repellent. 
January-March of Fourth Production Year 
1. Inspection of Fall Dug Materials. Fall dug plants 
are checked for winter damage (mice, rabbits, sun-
scald). 
2. Rabbit Control. A second application of rabbit re-
pellent is sprayed on tree trunks. 
3. Shipping of Fall Dug Material. Shipments of over-
wintered plants start in late February, with stock 
being loaded onto pallets, hauled to the shipping 
area, and loaded onto trucks. Approximately 
18.5% of the total salable crop is shipped (small 
nursery 505 plants, large nursery 2,211 plants). 
4. Harvesting. One-fifth (20%) of the total salable 
crop is harvested (small nursery 546 plants, large 
nursery 2,391 plants). 
April of Fourth Production Year 
1. Inspection and Shipping of Remaining Fall Dug 
Material. Any remaining overwintered stock is 
shipped. Care is exercised to avoid mixing overwin-
tered and spring harvested plants. 
2. Harvesting. The remaining 30% of the total salable 
crop is harvested and hauled into the shipping or 
holding area prior to "leaf-out" in the field (small 
nursery 820 plants, large nursery 3,586 plants). 
3. Irrigation. Plants are irrigated using a portable irri-
gation system combined with the inground system 
to help supplement natural rainfall, especially dur-
ing sunny and windy days. 
4. Shipping. Approximately 38% of the total salable 
crop is shipped (small nursery 1 ,038 plants, large 
nursery 4,543 plants). 
May of Fourth Production Year 
1. Irrigation. Five irrigations are applied to remaining 
salable plants to maintain quality. 
2. Shipping. The remaining 18.5% of salable plants 
are pulled from the holding area, transported on 
pallets to the shipping area, loaded, and shipped 
(small nursery 505 plants, large nursery 2,211 
plants). 
3. Shifting of Irrigation Equipment. Portable irriga-
tion pipe is taken down and used in the summer ir-
rigation system of the bed liners. 
Summer and Fall of Fourth Production Year 
1. Land Preservation. After the last plants are har-
vested, the empty fields are left fallow. Fallow 
fields are disked for weed control four times during 
summer months. 
2. Land Preparation. Fields are plowed in the fall in 
preparation for spring planting. 
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